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INTRODUCTION 



This manual will provide the information necessary for the L/TC user to write and assemble symbolic 
programs using the GP 300 Basic Language. In Section 1 the coding form is analyzed by column. It is 
suggested that the reader remove the coding form sample on page xiv and locate each specific area on 
the form as he reads the text. In Section 2 each of the GP 300 series firmware instructions is presented. 
Individual instructions are discussed in a narrative section followed by an example which illustrates the 
capabilities of the instruction. The instructions (Op Codes) are presented alphabetically by a category 
which relates to machine function. 

Section 3 defines the rules and techniques used in symbolic program writing and debugging. To the 
non-experienced user it is suggested that he read pages 3-1-3-2 of Section 3 before attempting the other 
materials contained in this manual. 

A typical billing problem is discussed in Section 4. The analysis begins with- the program definition and 
carries through to the sample output on an invoice. Section 5 is a functional description of the Basic 
Assemblers. Operating instructions are included. 

The methods of object program loading are discussed in Section 6. 

Users are provided a means of quickly referencing selected areas of the manual by coded boxes placed in 
the upper corner of key pages. The information contained within the box is indicative of the material 
on that page. In Section 2 the symbolic OP code is placed in these boxes along with a symbol to 
indicate the type of firmware set to which the instruction applies. These are: CD-check digit add-on 
firmware sets, CRD-80-column card firmware sets, DC-data communications firmware sets, and 
PT— paper tape firmware sets. 

Boxes which do not contain a firmware code apply to the basic instructions which are generally 
common to all firmware sets. 

The information provided in this manual applies to the 32-track styles of the Series L/TC. The 
modifications necessary to utilize this manual for the 40-track styles of the Series L are provided in 
Appendix K. 
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PROGRAM IDENTIFICATION 

DEFINITION — Identifies a specific program. 

FIELD DEFINITION - One through six alphanumeric characters entered in columns 5-10. Right or left 
justified. Automatically reproduced on succeeding cards with punched card source program. 



PAGE 
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OF 
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PAGE NUMBER AND HEADING 

DEFINITION - Identifies and sequentially locates coded pages of a program. 

FIELD DEFINITION - The page number is determined by the sequential order number of the page and 
the total number of pages. The remaining information is filled in accordingly. 
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SEQUENCE 

DEFINITION - Identifies the sequential order of the operation codes. Applies only to punched card 
source programs. 

FIELD DEFINITION - With a keyboard or paper tape source program the Basic Assembler assigns a 
sequence number to each line in increasing numerical sequence. 
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LABEL 

DEFINITION - A symbolic designation utilized by the assembler to describe a parameter for a memory 
location or other parameter value. 

FIELD DEFINITION - A label consists of 1-6 alpha or numeric characters. The first character must be 
an alpha character. A label may be the same as a mnemonic operation code of any GP 300 instruction 
or assembler pseudo instruction. The label is entered in columns 16-21 and must be left justified. 
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OPERATION CODE 

DEFINITION - The applicable symbolic instruction is entered in this field. 

FIELD DEFINITION - Op. Code is entered in columns 22-26 and left justified. 
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FIELD LENGTH 

DEFINITION - Indicates the number of characters or digits in the constants associated with certain 
instructions. Applies to punch card source programs only. 

FIELD DEFINITION - Number of characters contained in required constant entered in columns 27-28 
and right justified. 
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A PARAMETER - LABEL 

DEFINITION - The applicable label or parameter is contained in this field. 

FIELD DEFINITION - Label entries consist of 1-6 alpha or numeric characters and the first character 
must be an alpha character. The parameter or label is entered in columns 29-34 and left justified. 

A PARAMETER - ± INCREMENT 

DEFINITION - A signed numeric entry may be made in this field to denote a plus or minus value for 
incrementing or relative addressing with the label in columns 29-34 as a base. If a label is not used when 
using a branch instruction, the syllable location of the same instruction is used for the base address. 

FIELD DEFINITION - If the field has a negative value, the "-" must be entered in column 35. For a 
positive value the "+" is optional. The increment is entered in columns 36-38 and right justified. 
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B PARAMETER 

DEFINITION - The applicable alphanumeric entry is made in this field. 

FIELD DEFINITION - Entry is made in columns 39-42 and left justified. 

C PARAMETER 

DEFINITION - The applicable numeric entry is entered in this field. 

FIELD DEFINITION - Entry is made in column 43. 
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CONSTANT DATA (NUMERIC) 

DEFINITION - Location of constant data for certain instructions. 

FIELD DEFINITION - The constant is entered in columns 29-47 and is left justified. 

ALPHANUMERIC DATA OR PRINT MASK 

DEFINITION - Location of alphanumeric data for certain instructions. 

FIELD DEFINITION - If the data is greater than 24 characters in length in a punched card source 
program, the excess characters are continued on the next line beginning in column 29 and preceded by a 
"CC" in columns 27. The continuation card must also contain the appropriate instruction in the Op 
Code field and a sequence number. Data is entered in columns 29-52 and left justified. 
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REMARKS 

DEFINITION - Remarks may be entered in this field, and will appear in the printed documentation. 

FIELD DEFINITION - Remarks are entered in columns 53-77 and left justified. 
1-4 



SECTION 
6P 300 INSTRUCTIONS 



INTRODUCTION 

General Purpose Language (GP 300) is a programing language, consisting of machine instructions to 
control system operation, and is used for Series L/TC. For ease of programing the Series L/TC the 
programmer can write his programs in symbolic language and can convert them to machine language 
through the use of an assembler program. By using an assembler program, the programmer is not 
burdened with keeping track of the memory location used, or the actual machine language for the 
symbolic instructions being used. 

The GP300 instruction list is implemented in the system by various Firmware Sets; the number of 
different instructions implemented is dependent on the particular Firmware Set used in the system. 
Firmware is defined as a control program, and is stored in a designated area of the systems memory. 
The firmware performs some of the logic and control functions, programmatically, that are usually 
performed by hardware electronic circuits in larger computer systems. 

Firmware consists of "MICRO-programs" which implement each instruction of GP 300 A 
MCRO-program consists of a "string" of MICRO instructions, each performing a step to accomplish the 
function of the GP 300 instruction (referred to as MACRO instructions). Thus, in the execution of an 
applicational program, the firmware identifies each MACRO instruction used by the programmer, and 
selects the proper "MICRO string" to perform the function of the instruction. 

MEMORY ORGANIZATION 

Memory in the L/TC consists of 1,280 words of 64 bits each, and is organized into 5 blocks of 8 tracks 
each, or a total of 40 tracks. Each track containing 32 words. Main Memory is subdivided into two 
sections: The Control area and the Normal area. 

The Control area contains the firmware which determine the system control functions and which 
implement the GP 300 instruction list. The Normal area is used to store the user's programs which are 
written with the MACRO instructions. The MACRO instructions are used by the programmer to exercise 
all of the capabilities of the L/TC such as arithmetic, logical comparisons, printing, input/output (paper 
tape or 80-column cards), and data transmission. The Normal area is also used for storing constant data, 
messages, and for accumulating totals. The amount of Normal area available to the user is dependent 
upon the firmware in the Control area (some firmware requires more memory than others). 

MEMORY WORD ORGANIZATION 

Each word of memory contains 16 digits (64 bits) and may be used to store one of the following: 
1. NUMERIC WORD 

15 digit positions 
1 flag position 
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2. ALPHA WORD 

8 alphanumeric characters, left justified. 
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3. PROGRAM WORD 

4 MACRO instructions per word. 
4 Hexadecimal digits per instruction. 



3 


2 


1 






PRINT FORMAT WORD 

1 5 control codes 
1 flag position 
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The words are addressed by a word number. The word number is an integer which lies between and 
the highest available word to the user. The word number is sometimes referred to as memory address or 
memory location. If a word contains program, it is divided into four syllables, each syllable containmg 
one instruction. The syllables are numbered 0, 1, 2, 3 as shown above within the word. 

PROGRAM EXECUTION 

When the system is activated and the program mode is entered by depression of the START key, 
execution of the program instructions begins in word 0, syllable 0. Execution continues sequentially by 
incrementing the syllable value by 1 (certain instructions can modify this procedure, i.e., a branch 
instruction). When the syllable value attains 3, the next increment will cause the word number to be 
increased by 1 and the syllable counter to be set back to 0. The current word number and syllable value 
are contained in the Program Counter . 
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The following example shows only word numbers and syllable values within those words. The arrows 
show how the values in the program counter are changed. 



Word 



Syllable 



* 



Syllable 1 j 



Syllable 2 ^ 



Syllable 3 ± 



Word 



Word 2 



Syllable 



Syllable 1 



t 



Syllab le 2 ^ 



Syllable 3 j 



Syllable j 



Syllable 1 U» 
'Branch to 79-2" 



Word 79 



Syllable 



Syllable 1 



Syllable 2- 



Word 80 



Syllable 3 j 



Syllable j 



Syllable 1 ^ 



Syllable 2 



i 



Sequential Program Execution and the effect of using the branch instruction 



I 



After the "START" key is depressed and program execution begins, the program counter always starts 
at word 0, syllable 0, it continues to be incremented until the execution of the instruction in word 2 
syllable 1 (Branch instruction). After execution of this instruction causes the program counter to change 
value from word 2, syllable 1 to word 79, syllable 2, the program counter continues to increment until 
another path is selected. 

ACCUMULATOR 

Set aside from the Normal area of memory, is one word called the Accumulator. It, like other numeric 
words, contains 15 digits and a flag position. It is not addressed by a word number, but rather, access to 
it is a function of certain instructions. It is a working memory location for the movement of data from 
one area to another. It receives all numeric data entered through the keyboard including the keys that 
set the Accumulator flags [RE(-), C, M] ; it must contain any numeric data to be printed; it can sum up 
several amounts and store the result in another word; it receives the product or quotient of 
computations; it must be used to accumulate one word of data into another; and it can be used to move 
alphanumeric information from one word to another. 

When the Accumulator contains 0, the minus flag is reset (i.e., the Accumulator is positive). 

Certain instructions will destroy the prior contents of the Accumulator (i.e., clear the Accumulator 
before the instruction is executed). This frees the programmer from clearing the Accumulator through 
instruction before moving data. 

FLAGS 

Instructions are provided to "test" whether or not certain conditions exist during the execution of the 
program, so that alternate paths of program may be selected, depending on the state of the condition 
being tested. In GP 300 the user has 28 "Flags" divided into 7 groups, each of which can be tested. 
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NK 
NKR 



NKCM 
NKRCM 



There are flags for testing the condition of the Accumulator, flags to test the condition of tape or card 
readers and tape or card punches, flags for the OCK Keys which the operator will use, flags for forms 
limits, index registers used to control loops, plus general purpose flags which the user can assign for his 
own particular needs. 

Each flag consists of 1 "bit." When the bit is "ON," the flag is "Set"; when the bit is "off," the flag is 
"Reset." The program can interrogate a flag to test whether or not it is set or reset, and select a path of 
program accordingly. 

A graphic explanation below of the Accumulator which has 4 flags will show how each flag is assigned 
one bit. 



MlClsHlli I 13 I 12 1 11 I 10 

TIT21 
bits' 

Accumulator 

Flags 



8 7 



~mr 



(M) Per Thousand 
(C) Per Hundred 







k bits 

(S) Special 

(-) Minus or Negative 



If we were to examine the bit configuration for the flags, they would be represented as follows: 

8 o o o • 

k o o « 

Bits »2 (-) o (S) • (C) < 



(M) 



o 
o 



KEYBOARD INSTRUCTIONS 

ENABLE NUMERIC KEYBOARD INSTRUCTIONS 

NUMERIC KEYBOARD 

NUMERIC KEYBOARD, PERMIT REVERSE ENTRY 

NUMERIC KEYBOARD, PERMIT C AND M KEYS 

NUMERIC KEYBOARD, PERMIT REVERSE ENTRY, 
C AND M KEYS 

The four numeric keyboard instructions provide for the entry of a maximum of 15 digits of numeric 
information into the Accumulator digit positions 0-14. The Accumulator digit position 15 contains 4 
flags designated "minus" (-), "special" (S), "per hundred" (C) and "per thousand" (M). These four flags 
are always reset at the start of any numeric keyboard or numeric entry instruction. The Reverse Entry 
Key (RE) allows for the entry of negative data into the Accumulator. The C, M Keys set the 
appropriate flag when depressed. 



OP CODE 


A 


JB 


NK 


0-15 


0-15 


NKR 


0-15 


0-15 


NKCM 


0-15 


0-15 


NKRCM 


0-15 


0-15 
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The "-," "C," "M" flags will be set if the particular keyboard instruction enables the use of their related 
keys (RE, C, M respectively) and the operator depresses these keys during the instruction. The special 
flag "S" cannot be set by the depression of any keyboard key. Control of this flag is accomplished by 
other means (see flag set/reset instructions). 

The settings of the four flags transfer with the data from the Accumulator to memory and from 
memory back to the Accumulator and thus can be retained for future use in the program. 

The A field specifies the maximum number of digits permitted to the left of the decimal point. The 
parameter values range from 0-1 5. 

The B field specifies the maximum number of digits permitted to the right of the decimal point. The 
parameter values range from 0-15. The sum of the A and B parameter cannot exceed 15. 

If either the A or B limits are exceeded, the Keyboard Error Indicator is turned on and the alarm bell 
sounds, halting the program. When the Keyboard Error Indicator is lit, all keys are disabled from 
performing their functions except the reset or ready push button. The entire entry must be re-indexed 
following the use of the reset key. 

Other conditions which will cause the Keyboard Error Indicator to turn on: 

1. The RE, C, M Keys are depressed during a numeric keyboard instruction that does not permit 
their use. 

2. A typewriter key is depressed (other than 0-9, open/close key, line advance key or typewriter 
OCK's) during a numeric keyboard instruction. 

3. A non-enabled program key has been depressed. 

4. A numeric keyboard instruction is initiated when the capacity of the keyboard buffer has 
been exceeded and when the valid codes in the buffer do not terminate the instruction. 

Under control of the A field the programed number of digits enter the Accumulator. Although the B 
field specifies how many digits can be entered to the right of the decimal point, it also determines the 
digit position where the whole number enters the Accumulator. The entry of each whole number causes 
the previously indexed digits to shift left one digit position permitting the newly indexed digit to enter 
the vacated digit position. A zero key depression counts as a digit even if used as the most significant 
digit entry. Double and triple zero keys act in the same manner counting two or three digits 
respectively. 

Under control of the B field (following recognition of the decimal point key), the first digit is entered 
to the right of the phantom decimal point and the second digit in the second position with the 
remaining digits entered accordingly. A zero counts as a digit even if entered as the last digit after the 
decimal point key. It is not necessary to depress the Decimal Point Key if there are no decimal entries, 
even though the B field permits decimals. When the B field is zero, the error light will not become 
activated if the decimal point key is depressed without ensuing digit keys. 

Example: 

Suppose the Accumulator digit positions 0-14 contain 0. Examine the instruction. 



I 



22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


WK , , 


1 


»l 1 1 1 1 


1 1 1 


£i i i 
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The operator wishes to index the number 5432.10. 

The most significant digit "5" is indexed first and enters the Accumulator at digit position 2. The next 
digit "4" is indexed and enters the Accumulator at digit position 2 and shifts the 5 to digit position 3. 
This process continues until we have 000000000543200 in the Accumulator. 

The decimal key is now used, and the digit 1 enters the first position to the right of the phantom 
decimal point. The next digit indexed enters in the next Accumulator digit position to the right of the 
previous entry. We now terminate the instruction with an appropriate OCK (i.e., according to program 
instructions). 

The Accumulator now contains: 



15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 





Accumulator Digit Position 


F 





























5 


4 


3 


2 


1 





Content of Accumulator 



Numeric Keyboard Instructions Examples 



Example 1 : Illustrates the use of the NK instruction. 









PARAMETER 




FIELD 
LEN- 
GTH 


A 


B 


C 


LABEL 


OP. CODE 


LABEL 


+ OR- 
INC/REL 






16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


2B 


29 


30 


31 


32 


33 


34 


35 


36 37 
1 


38 


39 


40 


41 


42 


43 


1 1 1 I 1 


A/K , , 


1 


6\ i i i i 


1 1 1 


St\ i i 





OP CODE 



NK 



A 

6 



B 

5 



REMARKS 



Will allow for 1 1 characters to be entered into the 
Accumulator. No printing occurs. 6 to the left of 
digit position 5 and 5 to the right of it. 



Example 2: Illustrates the use of the NKR instruction. 









PARAMETER 




FIELD 
LEN- 
GTH 


A 


B 


C 


LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 






16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 41 


42 


43 


I I 1 I I 


MA*. . 


— L_ 


fllll 


I I I 


5i i i 





OP CODE 



NKR 



A 

6 



B 

5 



REMARKS 

Will permit use of negative numbers (set minus 
flag). 
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Example 3: Illustrates the use of the NKCM instruction. 









PARAMETER 




FIELD 
LEN- 
GTH 


A 


B 


C 


LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 






16 


17 


18 


19 


20 


21 


22 


23 24 


25 


26 


27 


28 


29 


30 


31 


32 


33 34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


i 1 1 1 1 


MlfiCM 


I 


Tl I I 1 i 


III. 


©i i 1 





If the operator indexes 123456789 then the decimal point and 654321 the Accumulator contains in 
digit positions 0-14 

123456789654321 

If in addition the operator depresses the C or M key, the C or M flag will be set. Both keys can be used 
during the same instruction. Both flags will be set. 

OPERATION CONTROL AND PROGRAM KEYS 

Operation Control Keys (OCK'S) 1, 2, 3, 4 

Depression of any of the Operation Control Keys (on either the numeric or typewriter keyboard) 
terminates the numeric or typewriter keyboard, sets the corresponding OCK flag, resets the other OCK 
flags, and causes the next instruction in the program to be executed. All program keys are turned off. 



I 



Enable Program Keys (PK) Instructions 



OP CODE 



ENABLE PROGRAM KEY GROUP A 
ENABLE PROGRAM KEY GROUP B 



ENABLE PROGRAM KEY GROUP C 



PKA 



PKB 



PKC 



12345678 



12345678 



12345678 



The function of a Program Key is to select and execute one instruction programed and stored in an area 
of memory called a Program Key Table. It also will terminate a keyboard instruction instead of an OCK, 
in which case all OCK flags are reset. 

Program Key Group A refers to Program Keys A1-A8. Program Key Group B refers to Program Keys 
B1-B8. Program Key Group C refers to Program Keys C1-C8. The allowable Program Key Groups are 
dependent upon the machine style. The A parameter can include any number of the program keys 1-8 
for a specific group (A, B or C). 

All PK's that are desired must be specified by the PK command for that group, as a later command 
calling for that group will void the effect of an earlier command for the same group. 

When in the ready mode PK: Al, A2, A3 (Start, Load, Utility respectively) have specially assigned 
functions and are always enabled. In the ready mode the functions take precedence over any functions 
programed for these keys. 

After an enable program key instruction the program will not stop automatically to allow the operator 
time to exercise a decision. This must be done by the programmer with an instruction such as TK. 
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Load Program Key Base Register Instruction 



LOAD PROGRAM KEY BASE REGISTER 



OP CODE 



LPKR 



A 
LABEL 



The instruction Load Program Key Base Register is used to establish the first word of a four-word 
Program Key Table. (4 syllables per word). The A parameter is a label addressing the first word of the 
table. 

The table must begin in Syllable of a word. Each PK has one instruction in the table. They are 
arranged thusly: 



BASE WORD 





OP CODE for 


PKA1 




1 


OP CODE for 


A2 




3 


OP CODE for 


A3 




4 


OP CODE for 


A4 


BASE WORD +1 





OP CODE for 


A5 




1 


OP CODE for 


A6 




2 


OP CODE for 


A7 




3 


OP CODE for 


A8 


BASE WORD +2 





OP CODE for 


Bl 




1 


OP CODE for 


B2 




2 


OP CODE for 


B3 




3 


OP CODE for 


B4 


BASE WORD +3 





OP CODE for 


B5 




1 


OP CODE for 


B6 




2 


OP CODE for 


B7 




3. 


OP CODE for 


B8 



There may be more than one PK table in memory at a time. The LPKR instruction must be used prior 
to changing the functions of the PK's in order to locate the base address of the new table. 
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OCK and PK Examples 

Example: 









PARAMETER 




FIELD 
LEN- 
GTH 


A 


B 


C 


LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 






16 


17 


18 


19 


20 


21 


22 


23 24 


25 


26 


27 


28 


29 


30 


31 


32 


33 34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


1 1 I I 1 


p,r a 


I 


1 i2i3i i i 


I 1 1 


1 1 1 




II 1 1 1 


N\K ii 


I 


Oi i , i 


1 1 1 


01 1 1 





This example illustrates the use of an NK instruction to halt the program and allow the operator to 
select a PK key. 

TYPEWRITER KEYBOARD INSTRUCTIONS 
Load Keyboard Base Register Instruction 



LOAD KEYBOARD BASE REGISTER 



OP CODE 



LKBR 



I 



A^ 
LABEL 



The LKBR instruction specifies the starting memory location into which information will be transferred 
for all succeeding TKM and EAM instructions. That is, until another LKBR instruction is executed. The 
A parameter addresses the starting word location in which the alpha characters will be stored. 

The keyboard base register contains the location that is loaded into it until a subsequent LKBR 
instruction loads a new location into it. 

This instruction is somewhat modified in firmware sets containing data communications capability. See 
Page 2-68. 

Example: 









PARAMETER 




FIELD 
LEN- 
GTH 


A 


B 


C 


LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 






16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


1 I 1 1 1 


LiKipi^ 


1 


TYP6 


1 1 1 


1 1 1 




1 1 1 1 1 


TtCM i 


1 


2i5T i i i 


1 1 1 


1 1 1 





The instructions above will allow 25 alpha characters to be stored sequentially beginning in the memory 
location addressed by the label TYPE. 
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TK 
TKM 



Type Instruction 



OP CODE A 

TYPE TK 0-150 15" forms transport 

TK 0-255 26" forms transport 

The type instruction provides for typing and printing as a maximum the number of alphanumeric 
characters as specified in the A field. The A parameter ranges from to 150 for 15 inch forms 
transports, while 26 inch forms transport styles provide for a to 255 range. This instruction is 
terminated by depression of an OCK or an enabled PK. 

Printing of the first character will begin at the position of the print head. If printing in a specified area 
is required, the print head must be prepositioned to the beginning left-hand position of the print area 
before the typewriter instruction is reached in the program. 

If typing of more than the number of characters specified in the A field is attempted, the Error 
Indicator is lit, and further typing is prevented. The error condition can be corrected by depression of 
the Reset Key. If the Reset Key is depressed during a TYPE instruction without an error condition, the 
instruction will be re-initiated and the print head will return to the beginning typing position. 

Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 


LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 






16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


I I I I 1 


TK , 


1 


Tl 1 1 1 l 


I I I 


1 1 1 





The above coding will allow the computer to act as a typewriter for 9 alpha characters. 
Type into Memory Instruction 



TYPE INTO MEMORY PRINT 



OP CODE 

TKM 
TKM 



0-150 15" forms transport 
0-255 26" forms transport 



The Type into Memory instruction differs from the Type instruction in that in addition to printing 
alphanumeric information, the characters are also stored in memory. The space character is considered a 
print character and stores a code in memory. The codes for Backspace, Open/Close, Line Advance, 
OCK's and Program Keys are not stored in memory. 
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Example: 









PARAMETER 




FIELD 
LEN- 
GTH 


A 


B 


C 


LABEL 


OP. CODE 


LABEL 


+ OR - 

INC/REL 






16 


17 


18 


19 


20 


21 


22 


23 24 


25 


26 


27 


28 


29 


30 


31 


32 


33 34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


1 1 I I 1 


trii , 


I 


'ill I I I 


1 1 1 


1 1 1 





A maximum of 3 1 alpha characters will be entered into memory and typed. See LKBR instruction page 
2-9. 

This instruction is somewhat modified in firmware sets containing data communications capability. See 
Page 2-74. 

The code, for each key depressed before instruction termination, is stored in memory with the first 
character stored in the most significant character location of the word specified by the keyboard base 
register. A single word can store 8 characters. 

ALPHA WORD - (8 characters) 



7 


6 


5 


4 


3 


2 


1 






The depression of the backspace key effectively removes the last typing key code from memory. 
Backspacing will not occur past the first typing position. 

On a TKM instruction each word is cleared before any characters are entered. The unused portion of the 
word remains clear. If no typing is done and the TKM instruction is terminated by an OCK, the word is 
clear. If exactly 8 characters were entered and then an OCK was used, the next sequential word in 
memory would be cleared. If a TKM is used again, without another LKBR, the data will enter memory 
at the first position of the last LKBR. 

Note this is modified when used with Data Comm firmware. See SCP Page 2-68. 

Enter Alpha into Memory Instruction 



ENTER ALPHA INTO MEMORY 



OP CODE A^ 

EAM 1-150 15" forms transport 
EAM 1-255 26" forms transport 



This instruction is identical to the TKM instruction except that printing does not occur. The print head 
does not escape. 
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PRINT INSTRUCTIONS 



MODES FOR PRINTING 



Instructions are provided to print in three modes: 

1 . Alphanumeric printing of data either from keyboard entry or from memory. When printing in 
this mode, the field is left justified. 

2. Printing of numeric data from Accumulator. In this mode printing is right justified. 

3. Printing of a single character with the actual character specified by the instruction. A single 
character prints in the position indicated. 

LOAD PRINT-NUMERIC BASE REGISTER INSTRUCTION 



LOAD PRINT-NUMERIC BASE REGISTER 



OP CODE 



LPNR 



A 
LABEL 



The Print Numeric Base Register is loaded with the value of the "A" field to designate the word number 
of the base address for the print mask table. All succeeding print instructions reference this table until 
another LPNR instruction is executed. The "A" parameter designates the base address of the print mask 
table. 

Mask words are grouped into a table in memory. A Print Numeric Base Register contains the base 
address or starting word of the table. The location of a mask word is the specified mask number relative 
to the base address contained in the register. 

Example: 









PARAMETER 




FIELD 
LEN- 
GTH 


A 


B 


c 


LABEL 


OP. CODE . 


LABEL 


+ OR - 
INC/REL 
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39 40 41 42 
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L.P.MA 






FffJI 


AT 










1 1 1 1 1 


l IS i i 






i i i 


i 










1 1 1 1 1 


i i i i 






i i i 


i 










Ff *,MAT 


MiA£iKi 






P Di. b 


i 










1 1 1 1 1 


MiA>Ki 






SiSi » • 


»,» 


. 








1 1 1 1 1 


HiASiK 






CiXl*. 


\i 


4^ 


22 


I1..D1D 





The Print-Numeric Base Register is loaded with the word number of the label (FORMAT). Mask number 
would be DD.D. Mask number 1 would be ZZZ.DD, etc. 
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MASK 

CONTROL 

CODES 



A maximum of 16 different masks can be referenced relative to the base address value in the Print 
Numeric Base Register. If more than 16 masks are required, the register must be reloaded with a new 
value before referencing the masks in the second table (by use of LPNR instruction), and then reloaded 
with the original value before reusing any of the first set of 16 masks. If fewer than 16 masks are 
required, those words of memory never referenced as mask numbers may be used for any other purpose. 

MASK WORD (PRINT FORMAT) 

The mask enables printing in varied formats. The mask word consists of control codes and control flags. 
The control codes are entered into the mask word in digit positions 0-14. They control the printing (or 
non-printing) and punctuation of each corresponding Accumulator digit. Mask flags are entered into digit 
position 1 5 of the mask word, and are used to modify the effects of the control codes. 



TABLE OF MASK CONTROL CODES 



NAME 
Digit 
Decimal Point and Digit 

Digit and Decimal Point 

Digit and Comma 

Leading Zero Suppress 

Leading Zero Suppress 
and Decimal Point 

Leading Zero Suppress 
and Comma 

Units of Cents 



Tens of Cents 




D: 
D, 
Z 
Z: 

Z, 



PRINTING RESULT 



Accumulator Digit prints unconditionally. 

Decimal Point and Accumulator Digit 
print unconditionally. 

Accumulator Digit and Decimal Point 
print unconditionally. 

Accumulator Digit and Comma print 
unconditionally. 

Accumulator Digit prints if non-zero, or if 
a previous digit to the left was non-zero. 

Accumulator Digit and Decimal Point 
print if digit is non-zero or if previous 
digit to the left was non-zero. 

Accumulator Digit and Comma print if 
digit is non-zero or if previous digit to the 
left was non-zero. 

Accumulator Digit prints if non-zero, if a 
previous digit to the left was non-zero, or 
if there is a non-zero digit in this terminal 
zero suppression field. 

Ignore if digit is zero and if significance is 
not established by either a preceding digit 
or a digit in this terminal zero suppression 
field. 

Decimal Point and Digit print if digit 
non-zero, or if significance is established 
by either a preceding digit or a digit in 
this terminal zero suppression field. 



I 
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MASK 
FLAGS 



TABLE OF MASK CONTROL CODES (Continued) 



NAME 



CODE 



Terminal Zero Suppress 



Decimal Point and Terminal 
Zero Suppress 



X 



.X 



Ignore Digit 
Ignore Digit End 

Single Digit Zero Suppress 



I 
E 



PRINTING RESULT 

Ignore if digit is zero, and if significance 
is not established by either a preceding 
digit or a digit in this terminal zero 
suppression field. 

Accumulator Digit prints if non-zero, or if 
any digit to the right in this terminal zero 
suppression field is non-zero. 

Decimal Point and Digit print if digit or 
any succeeding digits in this terminal zero 
suppression field are non-zero. 

Ignore if the digit and all digits to the 
right in the terminal zero suppression field 
are zero. 

Digit is ignored, printer does not escape. 

Digit is ignored, the print instruction is 
terminated , printer does not escape. 

Digit prints if non-zero. Escape if zero. 
Digits to the right and left have no effect. 



TABLE OF MASK FLAGS 



NAME 



CODE 



PRINTING RESULTS 



Safeguard 



Suppress Punction 



Punch Leading Zeros 



When the Safeguard flag is set, the 
safeguard symbol ($) is printed to the left 
of the most significant digit printed. 

Print positions where commas or decimal 
points would normally be inserted are 
replaced by spaces. 

No effect on printing, causes preceding 
zeros to punch even though they may hot 
print, starting at the pointer. 



Mask Word Examples 

The usage of a mask word will be demonstrated by examples: 

1. The Accumulator contains 000000009713456 in digit positions 0-14. 

a. To obtain the printed result 000000009713456 a mask of DDDDDDDDDDDDDDD in 
mask positions 0-14 can be used because the mask character D will unconditionally print 
the digit in the corresponding Accumulator digit position. 
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b. To eliminate the leading zeros in Accumulator digit positions 7-14 the printed mask can 
be ZZZZZZZZZZZZZZZ as the Z mask character will cause a non-print of a leading zero. 
The printed result will be 9713456. 

2. The Accumulator contains 000000067010359 in digit positions 0-14. 

a. Print the Accumulator with a decimal point and the appropriate commas. A possible 
mask is ZZZ,ZZZ.DD which prints 670,103.59. Another possibility for the print mask is 
ZZZ,ZZZ.ZZ which gives the same printed result (provided the Accumulator is not zero 
in every digit position). 

b. Characters are also provided to permit monetary punctuation. To print the contents of 
the Accumulator with the format $670,103.59 a mask composed of FZZZ.ZZZ.CC could 
be used or FZZZ.ZZZ.DD would provide the identical results for this case (provided the 
Accumulator is not zero in every digit position). 

3. Allow the Accumulator to contain 000000380502267 in digit positions 0-14. 

a. To format the printed result in the form of a social security number the Suppress 
Punctuation Flag (+) can be set. +DDD,DD,DDDD would allow the printed result 
380 50 2267 as the Suppress Punctuation Flag replaces the commas and periods with 
spaces. 

b. The mask ZZZZZZDDIDIDDDD would format the print thusly 3852267. The I character 
ignores the digit in the corresponding Accumulator digit position and the printer does not 
escape. 

As we will see due to the PN instruction, the mask need not fill the entire mask word. 



I 



LOAD POSITION REGISTER INSTRUCTION 



LOAD POSITION REGISTER 



OP CODE 



POS 1-150 15" forms transport 

POS 1-255 26" forms transport 

The Position Register is loaded with the value of the A field. The A field ranges from 1 to 150 for 15 
inch forms transports and 1-255 for 26 inch forms transports. The position loaded in the position 
register corresponds with the actual position at which the printer will print. The print ball does not 
move until the program reaches an instruction which specifies that a character is to be printed, or until 
a keyboard instruction is reached. The print head escapes in 1/10 inch increments. 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




SEQUENCE 


LABEL. 


OP. CODE 


LABEL 


+ OR - 

INC/REL 








11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 40 


41 42 


43 


44 


45 


46 


47 


. i0 . 1 , 


1 1 1 1 1 


P.4*. 


I 


/*/, , , 




1 1 1 




1 1 1 


, ,°l 2 , 


1 1 1 1 1 


0i£i i i 


I 


/l I 1 I | 


I I I 


1 1 1 




1 1 1 


i ,0,3, 


1 1 1 1 1 


T\K i i 


■ I .. 


3i6i i i t 


1 I 1 


1 1 1 




1 1 1 



The above instruction will position at position 101 or 10 inches from position 1. 



2-15 



PA 
PN 



PRINT ALPHANUMERIC FROM MEMORY INSTRUCTION 



PRINT ALPHANUMERIC 



OP CODE 



PA 



A 
LABEL 



The Print Alphanumeric instruction prints alphanumeric information from memory beginning with the 
first character in the memory location specified by the "A" field. Printing continues until an end of 
alpha code is encountered, regardless of the number of words used. 

For the PA instruction, the ribbon will be in the normal (generally black) position, although it can be 
changed to the reverse position by other instructions. 

Example: 

Suppose the alpha characters MESSAGE (and an end alpha code) are stored in memory location SAVE 
and we desire to print the contents of this memory location. 

Initially, we position the print head. The second step is to provide for the actual printing. These two 
steps are programed. 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 46 


47 


48 


1 1 1 1 1 


P,0«, , 


I 


TiSi i i i 


< I 1 


1 1 1 




1 1 1 


1 


Mill 


PA , , 


I 


5lAlt.fi < 


1 1 1 


1 1 1 




1 1 1 





The printed message would appear at print position 95, left justified and read MESSAGE. 
NUMERIC PRINTING INSTRUCTIONS 

Numeric values to be printed must be contained in the Accumulator and can have a maximum of 15 
digits. It is not possible to print numeric data directly from memory. 

Print Numeric 



PRINT NUMERIC 



OP CODE 



PN 



A 

0-14 



B 
0-15 



The Print Numeric instruction prints the contents of the Accumulator with the ribbon in the normal 
(generally black) position regardless of sign. (Unless previously shifted by the RR instruction.) 

The "A" field contains the Accumulator digit position number for the most significant digit to be 
printed. This is independent of the print mask. All positions higher than the digit position specified are 
igrored and lost from printing. Since the Accumulator digit positions start with 0, to print out a 
maximum of 5 digits the "A" parameter should contain a 4. 



2-16 




The "B" field of this instruction identifies the print mask to be used during printing. There is a 
maximum of 16 print masks per LPNR instruction so the B field contains a value from 0-15. The value 
referenced in the B field is a function of the mask table. (See LPNR instruction). 



PRINT NUMERIC, SHIFT RIBBON 
IF MINUS 

PRINT NUMERIC, SHIFT RIBBON 
IF PLUS 



OP CODE 



PNS- 



PNS+ 



A 

0-14 

0-14 



B 

0-15 

0-15 



The PNS— and PNS+ instruction are similar to the PN instruction, the difference being: 

1. The PNS- instruction shifts the ribbon if the sign of the Accumulator is negative. 

2. The PNS+ instruction shifts the ribbon if the sign of the Accumulator is positive. 

Examples: 
a) 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C. 




CODE 


SEQUENCE 


LABEL 


OP. CODE 


LABEL 


+ OR - 

INC/REL 








1 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 45 46 


47 




i |0,l, 


1 1 1 I 1 


NiK \ \ 


1 


5\ i i i i 


1 1 1 


3 , , 




I I I 




, .0, 2 , 





Pitfi . . 


1 


Bi 1 i 1 I 


1 1 1 


©, , , 




I I I 



I 



OP CODE 


A 


B 


NK 


5 


3 


PN 


8 






LABEL OPCODE A B REMARKS 

Enable Numeric keys 
Print Accumulator contents 

The contents of the Accumulator are printed beginning with digit position 8 and with the format 
dictated by print mask 0. 

b) 









PARAMETER 








FIELD 
LEN- 
GTH 


A 


B 


C 




CODE 


SEQUENCE 


LABEL 


OP. CODE 


LABEL 


+ OR - 

INC/REL 








I 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 






.0,1, 




. I I 






NXk , 


1 


5, , 
















3 










1 










,0.2, 




I I 






p,wi-, 


1 


8 i 
















Cl 










1 


1 






.0,3, 




I I 






i i i i 


1 


i i 


























| 


I 






.0.1. 




I I 






ii i i 


1 


i i 


























| 


t 






,0|5| 




I 1 






■ i i i 


1 


i i 


























1 


1 
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PC PC- 
PCP PC+ 




B 

3 


will Shift if 




LABEL OP CODE A 

NKR 5 
PNS- 8 

Printing will occur as in the above example, but the ribbon 


REMARKS 

Enable Reverse Entry 
Print Shift if negative 

the Accumulator "minus" 



set. 



SINGLE CHARACTER PRINT INSTRUCTIONS 



PRINT CHARACTER 



OP CODE A 

PC Character to be printed 



This instruction unconditionally prints the character specified in the "A" field. If the "A" field is blank, 
the instruction causes a single printer space operation. The PC instruction prints with the ribbon in the 
normal position (unless previously shifted. See RR instruction). 



PRINT CHARACTER PREVIOUS RIBBON 



OP CODE 



PCP Character to be printed 



The PCP instruction will print a character with the same ribbon position that was used on the last print 
operation. 



PRINT CHARACTER IF ACCUMULATOR 
MINUS, PREVIOUS RIBBON 

PRINT CHARACTER IF ACCUMULATOR 
PLUS, PREVIOUS RIBBON 



OP CODE A 

PC- Character to be printed 

PC+ Character to be printed 



Printing of these instructions is dependent upon the Accumulator sign flag (+ or — ). The character 
specified in the "A" field is printed according to the following conditions: 

1. PC- Print if Accumulator negative (i.e., sign flag set); do not print if plus. 

2. PC+ Print if Accumulator positive (i.e., sign flag reset); do not print if negative. 

Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




SEQUENCE 


LABEL 


OP. CODE 


LABEL 


+ OR - 

INC/REL 








11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 42 


43 


44 


45 


46 


47 


, ,0,1, 


i 1 1 1 1 


NiJCki i 


I 


01 1 1 1 1 


< I 1 


3, , , 




1 1 1 


, ,0,2, 


1 1 1 1 1 


P,C + , 


I 


+1 1 1 1 1 


1 1 1 


i i i 




1 1 1 


. ,0,3, 


1 1 1 1 1 


PiG-i i 


I 


*"l 1 1 1 1 


1 1 1 


i , i 




1 1 1 
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LABEL 



OP CODE 


A 


NKR 


8 


PC+ 


+ 


PC- 





REMARKS 

Allow negative entry 
Print if positive 
Print if negative 



If the Accumulator contains a positive quantity, a "+" character will be printed. A negative content 
would produce a "— " character. 

RIBBON SHIFT INSTRUCTION 

Printing of data normally is with the ribbon color black, except for certain print instructions that cause 
minus amounts to print in red. However, a ribbon shift instruction is provided to change the normal 
color of printing. 



RED RIBBON 



OP CODE 



RR 



The RR instruction is used to change the ribbon color of only the next printing instruction. The ribbon 
color will be opposite to the color normally expected from the data and type of the next print 
instruction. 



I 



Examples: 



a) 









PARAMETER 






FIELD 

LEN- 
GTH 


A 


B 


C 




CODE 


SEQUENCE 


LABEL 


OP. CODE 


LABEL 


+ OR - 

INC/REL 








1 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 46 


47 




i .0,1, 


1 1 1 1 1 


WlKRl 1 


1 


Hi i i i i 


1 1 1 


3i i i 




1 1 1 




, ,0,2, 


1 1 1 1 1 


KiKi i i 


1 


i i i i i 


1 1 1 


1 l ! 




1 1 1 




i i0,3, 


1 1 1 1 1 


PM , i 


1 


5i i i i i 


1 1 1 


Si i I 




III 




■ .0,11. 


1 1 1 1 1 


P,W , i 


1 


S\ i i i i 


1 1 1 


3i i i 




1 1 1 



LABEL 



OP CODE 


A 


B 


REMARKS 


NKR 
RR 

PN 
PN 


8 

5 
5 


3 

3 
3 


Allow negative entry 
Reverse Ribbon 



The Accumulator contents would print according to the PN 5 3 instruction but the ribbon would change 
to the opposite color. The second PN 5 3 would not be affected by the RR instruction. 
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oc 
"cc" 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




CODE 


SEQUENCE 


LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








1 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 24 


25 


26 


27 


28 


29 


30 


31 


32 


33 34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 46 


47 






|0,l, 




1 








AfiKiKi 








8^ 






1 


1 


1 


lt_ 












I 






,0, 2 , 




1 








fliR i 








i 






1 


1 


I 


1 












| 






|0,3| 




1 








PMtr 








liL 






I 


1 


1 


©I 












I 






,0,11, 




1 








fcft , 








i 






1 


1 


1 


1 












| 






.0 1 5t 




1 








P.MS* 








i^L 






1 


1 


1 


*u 












I 



LABEL 



OP CODE 


A, 


B 


REMARKS 


NKR 


8 


3 


Allow negative 


RR 






Reverse Ribbon 


PNS- 






Shift Ribbon "-" 


RR 






Reverse Ribbon 


PNS+ 






Shift Ribbon "+" 



The effects of the PNS- and PNS+ instruction are nullified. 

FORMS CONTROL INSTRUCTIONS 

FORMS TRANSPORT - OPEN AND CLOSE INSTRUCTION 



OP CODE 



OPEN FORMS TRANSPORT 



OC 0-255 rear feed transport 

OC BLANK front feed transport 

The OC instruction is used to open the forms transport mechanism in order to permit the insertion or 
removal of a completed unit document. The A parameter is blank for front feed styles. For rear feed 
styles of the L/TC the A parameter of the OC instruction specifies the number of lines the left forms 
mechanism will advance when the transport mechanism is next closed. 

This closing may be from any of the following sources: 

1 . The execution of a PN or PA instruction of any type. 

2. The entering of alpha information at a TK instruction. If a TK instruction were terminated by 
an OCK without the entering of alpha data, the transport mechanism would not close. 

3. A CC instruction. 

4. Manual depression of the open/close key on the keyboard. 



CLOSE FORMS TRANSPORT 



OP CODE 



CC 



2-20 



LLCR LLLR 
LRCR LRLR 



AL AR ALR 
ALTO ARTO 



OP CODE 


A 


LLCR 


0-255 


LLLR 


0-255 


LRCR 


0-255 


LRLR 


0-255 



The CC instruction closes the forms transport. This instruction generally is not required since execution 
of any print instruction or depression of a typing key during a type instruction will automatically close 
the forms transport. 

If the transport is open as the result of executing an OC instruction, when the CC instruction is 
executed, the Left Forms mechanism will advance the number of times specified by the OC instruction. 

PLATEN CONTROL REGISTER INSTRUCTIONS 

LOAD LEFT PLATEN COUNT REGISTER 
LOAD LEFT PLATEN LIMIT REGISTER 
LOAD RIGHT PLATEN COUNT REGISTER 
LOAD RIGHT PLATEN LIMIT REGISTER 

The programmer is provided with four platen control registers to control vertical spacing. These are the 
Left and Right Forms Count Registers, and the Left and Right Limit Registers. In addition, there is a 
Forms Limit Flag. 

A forms count register is associated with each platen advance mechanism. This register is automatically 
incremented by 1 each time the respective (left or right) platen is advanced a line. 

A forms limit register is also associated with each platen advance mechanism. This register contains a 
limit to which the forms count register can be compared. 

The LLLR and LRLR preset the forms limit registers to a specified line. The count register will be set 
to 1 (not 0) on the next line advance after the respective limit and count registers are equal. 

On the line advance following when the count register equals the corresponding limit register, the forms 
limit flag is set. The limit flag becomes reset on the next line advance. 

The execution of a LLCR or LRCR will reload the appropriate count register. The count register is not 
incremented when the platen is advanced by the platen twirlers. 

The LLLR and LRLR instructions load the Left and Right Platen Limit Registers respectively with the 
contents of the "A" field. 

The LLCR and LRCR instructions load the Left and Right Platen Count Registers respectively with the 
contents of the "A" field. 

LINE ADVANCE INSTRUCTIONS 

ADVANCE LEFT PLATEN 
ADVANCE RIGHT PLATEN 
ADVANCE BOTH PLATENS 
ADVANCE LEFT PLATEN TO 
ADVANCE RIGHT PLATEN TO 

2-21 



I 



OP CODE 


A 


AL 


0-255 


AR 


0-255 


ALR 


0-255 


ALTO 


1-255 


ARTO 


1-255 



The AL, AR, and ALR instructions advance the form the number of lines specified by the "A" 
parameter. These provide a single line advance with a maximum advance of 255 lines. The vertical spaces 
occur in the 1/6 inch increments. The respective count register is incremented by 1 for each single line 
advance. 

The ALTO and ARTO instructions advance a form until the associated count register is equal to the 
value of the "A" field. If the Count Register equals the line number specified in the ALTO or ARTO 
instruction prior to its execution, no advance occurs. Specifying "0" or an integer larger than the 
contents of the Limit Register in the "A" parameter of the ALTO/ ARTO instruction is a programing 
error. This will result in a continuous search for a line number that does not exist. 

1 . The use of LLCR and LLLR 

LLLR = 50 
LLCR = 50 

On the next line advance the left count register equals 1 and the Forms Limit Flag will be set. 
The next line advance (2nd after LLCR = LLLR) resets the flag. 

2. To determine the number of lines which will be advanced, subtract the Count Register from 
the value of the "A" parameter in the ALTO or ARTO instruction. If positive, this will be the 
number of lines advanced. If negative, assume this number is positive, then subtract from the 
value of the Limit Register to ascertain the number of lines advanced. 

REMARKS 

Load Left Limit Register 
Load Left Count Register 

Advance to line 3 

Value of ALTO parameter — Value of Count Register 

3 - 20 -17 

Since negative assume positive (i.e., — 17 = 17) 

Value of Limit Register — 17 = 

255 17 238 

There will be an advance of 238 lines. 

b. OP CODE A^ REMARKS 

Load Left Limit Register 
Load Left Count Register 

Advance to Line 5 



OP CODE 


A 


LLLR 


255 


LLCR 


20 


ALTO 


3 



LLLR 




255 


LLCR 




20 


ALTO 




25 


Value of ALTO parameter — Value of Count Register : 


25 


20 


5 


Since resultant is positive 


, there will be 5 line advance. 


( 


DP CODE 






LLLR 






ALTO 





3. OP CODE A^ 

30 

5 

Assume contents of Left Count Register = 20, when ALTO command is executed. This is an example of 
the type of programing employed when using pin fed continuous forms with the requirement that the 
program automatically advance from the last line on one form to the first line of a new form. 

2-22 



The form advances 10 lines, then the LLLR = LLCR, on the next line advance the Count Register is set 
to 1 . Advancing continues for 4 more lines to line 5 of the new form. In this case, the last line on the 
form would be line 30. 

Another method of continuous forms programing utilizes the forms limit flag. 

Example: 

Suppose we have the following form: 



HO 



The following programing will advance the form automatically when the forms limit flag is set. 
OP CODE 



LLLR 
LLCR 

AL 

EX 
ALTO 
LLLR 



A_ 

40 
6 

1 
T 
17 

6 



B 



I 



When programing for automatic alignment of rear-fed unit documents, the number that must 
be placed in the OC parameter must be 3 greater than the line number of the first actual line 
of print. 

To align a unit document to line number 14 



OP CODE 
OC 



A_ 

17 



REMARKS 

Will align to 14 



Although the form aligns to line 14, the Count Register contains 17. Thus, it may be desirable 
to reload the Count Register with 14 before any further vertical spacing is performed. 

a. Use of the Limit Register to enable the program to know when 40 lines have been filled 
on the invoice. The. total length of the invoice is 8 x /2 inches (8.5 x 6 = 5 1 lines). The first 
print line is 14 as measured from the top of the form. 



OP CODE 

LLLR 

LLCR 

OC 

TK 



40 

37 
17 

10 
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ADK 



ADA 



ADM 



When the forms transport is closed, the form will advance 17 lines. The first three lines 
increment the Count Register to 40, the next advance will set the Count Register to 1. 
After an advance of the remaining 13 lines, the Count Register will be at 14. This is the 
actual first line number, and the number wanted in the Count Register. 

AL - AR - ALR 

The AL, AR, or ALR instructions advance the form the exact number of lines specified by 
the parameter field. The most common use is to advance 1 line. 



OP CODE 

AL 



A 

1 



The form will advance 1 line. The Count Register will be incremented by 1. 
ARITHMETIC AND DATA MOVEMENT INSTRUCTIONS 
ADD CONSTANT TO ACCUMULATOR INSTRUCTION 



ADD CONSTANT TO ACCUMULATOR 



OP CODE 
ADK 



A_ 

0-14 



0-9 



The ADK instruction provides algebraic addition of the digit contained in the B field to the digit in the 
Accumulator position specified by the A field, with carries propagated in succeeding high order digits. 

The Special (S), per thousand (M) and per hundred (C) flags are unconditionally reset. 

The sign flag is reset (+) if the result is positive or set (— ) if negative. 

The overflow flag is set if an overflow occurs and reset if there is no overflow. 

Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


1 1 1 1 1 


A &K , 


I 


0\ i i i i 


1 1 1 


3l 1 1 




1 I 1 



OP CODE 

ADK 



ADDITION INSTRUCTION 



A^ 

6 



B 

3 



REMARKS 

Add 3 to digit position 6 in the Accumulator. 



ADD TO ACCUMULATOR 
ADD TO MEMORY 



OP CODE 
ADA 
ADM 



LABEL 
LABEL 



2-24 




The ADA instruction provides for adding the contents of a memory location, specified by the A field to 
the contents of the Accumulator. The resultant sum is placed in the Accumulator leaving the memory 
location undisturbed. 

The ADM instruction provides for adding the contents of the Accumulator to the contents of the 
memory location specified in the A field. The resultant sum is placed in memory location A leaving the 
Accumulator undisturbed. 

The ADA and ADM commands cannot be used to move alpha data, even if the receiving location is 
clear. 



Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


1 1 1 I 1 


ADA , 


I 


AilvCiffi i 


1 1 1 


1 1 1 




I I 



OP CODE 
ADA 



A_ 
AREA 



REMARKS 

Add to Accumulator the contents of Area, content 
of Area is unchanged. 



I 



Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 





AOM , 


1 


ARCi/ii i 


1 1 1 


1 1 1 




I I 



OP CODE 

ADM 



_A 
AREA 



REMARKS 

Add to memory location Area contents of 
Accumulator leaving Accumulator unchanged. 



CLEAR INSTRUCTIONS 



CLEAR MEMORY WORD 

CLEAR ACCUMULATOR AND INSERT CONSTANT 



OP CODE 
CLM 
CLA 



A, 

LABEL 

0-15 



0-15 



The CLM instruction will clear the 16 digits of the memory location specified in the A field. 

The CLA instruction sets all 16 digits of the Accumulator to zero, thus resetting the four Accumulator 
flags (M, C, special, and sign); it places the digit specified by the B field in the digit position of the 
Accumulator specified by the A field. 
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It is important to notice that the B parameter although expressed as 0-15 on the coding form, is placed 
in the Accumulator as a hexadecimal digit (0-F) rather than two decimal digits. 

Arithmetic operations can only use the values from 0-9 in any digit position. Any values over 9 would 
be lost during arithmetic. 

Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 

INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 45 46 


47 


1 I 1 I 1 


tin , 


1 


A\R\t\tw\ i 


III 


1 1 1 




I I I 



OP CODE 
CLM 



A_ 
AREA 



REMARKS 

The Memory location called Area will contain all 
zeros. 



Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 41 


42 


43 


44 


45 


46 


47 


1 1 I I 1 


C,L,A, , 


I 


I I I I I 


I I I 


0, , i 




I I I 



OP CODE 
CLA 



A^ 





J3 





REMARKS 



The Accumulator contains zeros in positions 0-15. 



INSERT CONSTANT IN ACCUMULATOR INSTRUCTION 



INSERT CONSTANT IN ACCUMULATOR 



OP CODE 

INK 



A_ 

0-15 



B 

0-15 



The INK instruction places the digit specified by the B field in the digit position of the Accumulator 
specified by the A field. The remaining digit positions are unaffected. The overflow flag is not changed. 

Similar to the CLA instruction the B parameter field in this instruction also permits entry of a value 
from 0-15. Again this is a hexadecimal value rather than a decimal value. 

Arithmetic operations can only use the values 0-9 in any digit position. Any values over 9 (i.e., A-F) 
would be lost during arithmetic. 
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Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 

INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 24 


25 


26 


27 


28 


29 


30 


31 


32 


33 34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


I I I I 1 


Jf*VJCi i 


1 


4 1 1 1 1 


III. 


3, , i 




I I I 



OP CODE 

INK 







3 



REMARKS 

The digit 3 will be placed in Accumulator digit 
position replacing the previous contents of 
Accumulator digit position 0. 



MULTIPLICATION AND DIVISION INSTRUCTIONS 
Load Shift Register Instruction 

LOAD SHIFT REGISTER 



OP CODE 
LSR 



A_ 

0-15 



I 



The LSR instruction provides for loading the multiply-divide shift register with the contents of the A 
field. The shift register must be loaded prior to the execution of a Multiply or Divide instruction. The 
shift register will contain the value loaded until a subsequent load shift register command is executed. 
For multiplication, the shift register designates the number of places the product is shifted right after 
multiplication. The shifted off digits are lost, the remaining digits set in the Accumulator as the product. 
Division will be carried out to the number of places specified in the shift register. These operations take 
into account the shift register even though it is not loaded immediately preceding each MUL or DIV 
instruction. The contents of the shift register must be changed only when the shift requirements are 
changed. 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 

INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


1 1 1 I 1 


LiSiRi i 


1 


3| i i i i 


1 1 1 


1 1 1 




I I I 



OP CODE 
LSR 



A^ 

3 



REMARKS 

Load shift register with 3 



Computing the Value of the Shift Register 

FOR MULTIPLICATION-To compute the value which must be loaded in the shift register, subtract the 
desired number of decimal places in the final result from the sum of decimal places in the multiplier and 
multiplicand. 



2-27 




Desired Number 
of places 



Value of 
Shift Register 



Number of places Number of places 

in multiplier in multiplicand 

100.00 .25 

2 + 2 -1=3 

Accumulator contains 250 digit positions 0-2, when printed with one decimal this becomes 25.0. 

FOR DIVISION-The value to be loaded into the Shift Register can be determined with a knowledge of 
the assumed decimal places needed in the quotient as well as the divisor and dividend. 

Assumed decimal Assumed decimal Assumed decimal _ Value of 

places in divisor places quotient places dividends Shift Register 

.25 100.00 25.0 

2 + 2 -1=3 



Multiply Instructions 



OP CODE 
MUL 



LABEL 



MULTIPLY 

The multiply instruction provides for multiplying the contents of the Accumulator by the contents of 
the memory location specified in the A parameter. The product is shifted right the number of places 
specified in the multiply - divide shift register, causing the shifted off digits to be lost. The next 15 low 
order digits are placed in the Accumulator as the product. 

If the Accumulator and the memory location in the A parameter have identical signs, the sign of the 
product is positive [Accumulator sign flag is reset (+)] . With unlike signs, the product is assigned a 
negative sign [Accumulator sign flag is set (— )] . 

Both the Accumulator and the memory location can contain a maximum of 15 digits each. If the 
product contains more than 15 digits after shifting occurs, the excess number of digits are lost and the 
overflow flag is set. The flag is reset otherwise. (In the event of an overflow there is not an indication 
light). 

If the possibility of an overflow condition exists, the program should provide for interrogating the flag 
to determine if a corrective routine should be employed. 

The number of significant digits in the multiplier (memory location in the A field) determines the length 
of time for the execution of the multiplication instruction. The number of digits in the multiplicand 
(Accumulator) has no effect on the timing. 

Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


1 I I I I 


M.U.L. . 


I 


f.ftxct. 


1 1 1 


1 1 1 




I I I 



2-28 



MULR 
DIV 



OP CODE 
MUL 
Multiply and Round Instruction 



PRICE 



REMARKS 



Multiply Accumulator by PRICE 



MULTIPLY AND ROUND INSTRUCTION 



OP CODE A^ 

MULR LABEL 

The MULR instruction is the same as the MUL instruction except that a 5 is added to the last digit 
which was shifted off in the product. The product contained in the Accumulator is increased by 1 
(decreased if -) if the last digit shifted off was greater than or equal to 5. If the shift register value is 
zero, there will be no rounding. 

Divide Instruction 

OP CODE _A 

DIVI DE DIV LABEL 

The DIV instruction divides the contents of the Accumulator by the contents of the memory location 
specified in the A field. The quotient is placed in the Accumulator. After division has been carried out, 
the number of decimal places specified in the shift register, any remainder is placed in working memory 
(in the control area). (See REM instruction.) 

Both the Accumulator and the memory location can contain a maximum of 15 digits each. If the signs 
of the Accumulator and memory location are the same, the sign of the quotient is positive 
(Accumulator sign flag is reset +). With unlike signs, the quotient is negative (Accumulator sign flag is 
set — ). A remainder is positive. 

If the quotient after final shift exceeds 15 digits, the overflow flag is set; otherwise, the flag is reset. 
When an overflow occurs, the division is halted and the result in the Accumulator is meaningless. The 
size of the quotient can be estimated and a prediction of possible overflow made if the following rule is 
used: 

"Add the MAXIMUM size DIVIDEND (Accumulator) to the Value of the SHIFT REGISTER plus 
1, subtract the MINIMUM size Divisor and that equals the MAXIMUM size Quotient possible." 

An attempt to divide a number by zero sets the overflow flag and produces an undeterminable answer. 
Division of zero by any number results in a zero quotient. 

Example: 



I 



LABEL 



16 



17 



18 



19 



20 



21 



I I I I I 



OP. CODE 



22 



23 



24 



26 



DXU 



1__L 



FIELD 
LEN- 
GTH 



27 



28 



PARAMETER 



LABEL 



29 



30 



31 



32 



33 



34 



T4T&L, 



+ OR - 

INC/REL 



35 



36 



37 



38 



-J — J L 



39 



40 



41 



42 



I I 



43 



44 



45 



46 



47 



I I I 



48 



49 



OP CODE 
DIV 



A_ 
TOTAL 



REMARKS 



Divide Accumulator by TOTAL 
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SUBTRACT INSTRUCTIONS 



SUBTRACT FROM ACCUMULATOR 
SUBTRACT CONSTANT FROM ACCUMULATOR 



OP CODE A^ JB 

SUA LABEL 
SUK 0-14 0-9 



The SUA instruction provides for subtracting the contents of the memory location specified by the A 
field from the contents of the Accumulator. The difference is placed in the Accumulator leaving 
memory location A undisturbed. 

The SUK instruction provides algebraic subtraction of the digit contained in the B field from the digit in 
the Accumulator position stated in the A field with carries propagated in succeeding high order digits. 
(The special (S), per thousand (M), and per hundred (C) flags are unconditionally reset.) 

Example: 



LABEL 



16 17 18 19 20 21 



I I I I 



22 23 24 25 26 



SVA 



1_L 



FIBLD 
LEN- 
GTH 



27 28 



PARAMETER 



LABEL 



29 



30 



31 



32 



33 



34 



*i6M 



J L 



+ OR - 

INC/REL 



35 36 37 38 



J I L 



39 40 41 42 



I I I 



43 



44 45 46 4T 



J L 



OP CODE 

SUA 



AREA 



REMARKS 

Subtract the contents of the memory location 
called Area from the Accumulator. 



Example: 









PARAMETER 






FIELD 
LEN- 
GTH . 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 

INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


26 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


I I I I 1 


&U.K . 


I 


0\ | i i i 


III 


Zl 1 I 




i- — J 1 



47 



OP CODE 

SUK 



A_ 





B 

2 



SUBTRACT FROM MEMORY 



REMARKS 

Algebraic subtraction of the integer 2 from the 
digit position in the Accumulator 

OP CODE A_ _B 

SUM LABEL 



The SUM instruction provides for subtracting the contents of the Accumulator from the contents of the 
memory location specified in the A parameter. 
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The difference is placed in the given memory location, leaving the Accumulator unchanged. 
Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 24 


25 


26 


27 


28 


29 


30 


31 


32 


33 34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


1 I I I I 


$U,H , 


I 


AitiCifli i 


1 1 1 


1 1 1 




1 1 1 



OP CODE 



SUM 



_A 
AREA 



REMARKS 

Subtract the contents of the Accumulator from 
the memory location called Area. 



TRANSFER INSTRUCTIONS 



TRANSFER TO THE ACCUMULATOR 
TRANSFER TO MEMORY 



OP CODE £ 

TRA LABEL 
TRM LABEL 



B 



I 



The TRA instruction provides for transferring the contents of the memory location specified in the A 
field to the Accumulator, keeping the contents of the memory location unchanged. 

The TRM instruction provides for transferring the contents of the Accumulator to the memory location 
specified by the A field. There is no change in the contents of the Accumulator. 

Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


,1 1 1 1 | 


TiRiAi i 


1 


rri K\S\A\ i 


1 1 1 


1 1 1 




II!.. 



OP CODE 



TRA 



A, 
AREA 



B 



REMARKS 



Transfer the contents of memory location Area to 
Accumulator. Memory location unchanged. 
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Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 

INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 24 


25 


26 


27 


28 


29 


30 


31 


32 


33 34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 46 


1 I 1 I 1 


r iKiMi i 


1 


A£EA i 


1 1 1 


1 1 1 




I I I 


1 1 1 1 1 


I I i i 


1 


1 1 1 1 1 


1 1 1 


III 




I I I 



OP CODE 



TRM 



AREA 



REMARKS 

Transfer the contents of Accumulator to memory 
location addressed by label area. 



TRANSFER REMAINDER TO ACCUMULATOR 



OP CODE 



REM 



The REM instruction transfers the remainder of a division operation to the Accumulator from the 
control area. The transfer will reset all Accumulator flags. 

Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


u_ B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 46 


1 1 1 I I 


R£iMi i 


1 


1 1 1 1 1 


1 II 


1 1 1 




I 


L_J 
I 


1 1 1 1 1 


i i i i 


1 


1 1 I 1 1 


1 1 1 


1 .1 1 




I 



SHIFT ACCUMULATOR INSTRUCTIONS 



OP CODE 



A_ 

0-14 



B 

0-14 



SHIFT OFF SLRO 

The SLRO instruction first causes the 15 digits of the Accumulator to be shifted left the number of 
positions specified by the A field. Any non-zero digits shifted off causes the overflow flag to be set. If 
the digits shifted off are zero, the flag is reset. 

The 15 Accumulator digit positions are then shifted right the number of positions specified by the B 
field. Any non-zero digit shifted off does not set the overflow flag. Rounding is not performed. The 
shifted off digits are lost. 

Example: 

The Accumulator contains 



15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 





ACCUMULATOR DIGIT POSITION 


F 


1 


2 


3 


4 


5 


6 


7 


8 


9 


8 


7 


6 


5 


4 


3 


VALUE 



2-32 



SLROS 
CHG 



Examine the results when we execute the following instruction: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 24 


25 


26 


27 


28 


29 


30 


31 


32 


33 34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 45 46 47 


1 I 1 I 1 


S.L.M 


I 


9i i i i i 


1 II 


6i i i 




1 1 1 



OP CODE 



A^ 

5 



6 



SLRO 
After the 5 in the A parameter is executed the Accumulator contains 



15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 





ACCUMULATOR DIGIT POSITION 


F 


6 


7 


8 


9 


8 


7 


6 


5 


4 


3 

















VALUE 



The overflow flag is set. 

Then the contents are shifted right 



I 



15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 





ACCUMULATOR DIGIT POSITION 


F 




















6 


7 


8 


9 


8 


7 


6 


5 


4 


VALUE 



SHIFT OFF WITH SIGN INSTRUCTION 



SHIFT OFF WITH SIGN 



OP CODE 



A_ 
0-15 



0-15 



SLROS 

The SLROS instruction is the same as the SLRO instruction except that the sign position is also shifted 
This instruction may be used to shift alpha information. 
FLAG INSTRUCTIONS 
CHANGE FLAGS INSTRUCTION 



CHANGE FLAGS 



The CHG instruction reverses the condition (set or reset) of selected flags of any one flag group. A set 
flag is reset, a reset flag is set. 



OP CODE 


A 


B 


CHG 


AKX 


12 3 4 




YRP 


- SCM 



2-33 




The flag group is designated in the A field and represented as: 



DESIGNATION 

A 
K 
X 
Y 
R 
P 



FLAG GROUP 

Accumulator Flags (-, S, C, M) 

Operation Control Key Flags (1, 2, 3, 4) 

General Purpose Flags (1, 2, 3, 4) 

General Purpose Flags (1, 2, 3, 4) 

Reader (Paper Tape or Card) Flags (1, 2, 3, 4) 

Punch (Paper Tape or Card) Flags (1, 2, 3, 4) 



The flags to be changed are represented as symbols or numbers in the B field. Any or all of the four 
flags of a flag group may be changed; all other flags in the group not changed are left unaltered. 

Example: 









PARAMETER 








FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 










16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


1 1 1 1 1 


Ci4fi i 


1 


fc| 1 1 1 1 


1 II... 


1,1 1 




I I I 



LOAD FLAGS INSTRUCTION 



OP CODE 



B 



LOAD FLAGS 



LOD 



AKX 
YRP 



123 4 
-SCM 



The LOD instruction provides for setting selected flags of any one flag group. The A field designates the 
flag group to be set (refer to CHG instruction). The flags to be set are designated by numbers or 
symbols in the B field. Any or all of the four flags in a group may be set. All other flags in the group 
not set, are reset . 

Example: 



LABEL 



16 17 18 19 20 21 



I I I 



OP. CODE 



22 23 24 25 26 



kMo 



W*l I 



FIELD 
LEN- 
GTH 



27 28 



PARAMETER 



LABEL 



29 30 3 1 32 33 34 



H I I I L 



+ OR- 
INC/REL 



35 36 37 38 



J I— L 



39 



40 



41 



42 



Zii 



i—L 



43 



44 45 46 47 



I I ' • I 



OP CODE 



LOD 



A^ 
X 



2,3 



REMARKS 

General purpose (group X) flags 2,3 are set, the 
other X flags are reset. 



2-34 



RST 
SET 



RESET FLAGS INSTRUCTION 



RESET FLAGS 



OP CODE 


A^ 


£ 


RST 


AKX 


12 3 4 




Y RP 


- SCM 



An RST instruction resets selected flags of any one flag group. The flag group is designated in the A 
field. (See CHG instructions for flag group designation.) The flags to be reset are specified by numbers 
or symbols in the B field. Any or all of the four flags may be reset. All other flags not reset are left 
unaltered . 

Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
1NC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


1 I 1 I 1 


R.sn . 


1 


<A 


I I I 


""ill 




I I I 



OP CODE 



RST 



A^ 

A 



I 



REMARKS 

The "minus" flag of the Accumulator flag group 
is reset. ALL others are left unaltered. 



SET FLAGS INSTRUCTIONS 



OP CODE 



B 



SET FLAGS 



SET 



AKX 
YRP 



123 4 
-SCM 



The SET instructions sets selected flags of any one flag group. The flag group is designated in the A 
field. (Ref. to CHG instruction for flag group and designation.) The flags to be set are designated by 
number or symbols in the B field. Any or all of the four flags of a group may be set. All other flags in 
the group not set, are left unaltered . 

Example: 



LABEL 



16 17 IB 19 20 21 



J I I I 



OP. CODE 



22 23 



24 



25 



26 



&£T 



JL_L 



FIELD 
LEN- 
GTH 



27 28 



PARAMETER 



LABEL' 



29 



30 



31 



32 



33 



34 



£l 



-i__l L_L 



+ OR - 

INC/REL 



35 36 37 38 



J I L 



39 



40 



41 



42 



>l I I 



43 



44 



45 46 



47 



OP CODE 



SET 



K 



B 

3 



REMARKS 



The OCK flag 3 is set, other flags are unaltered. 



2-35 



ADIR 

DIR ~~ 

INDEX REGISTER INSTRUCTIONS 
ADD TO INDEX REGISTER INSTRUCTION 

ADD TO INDEX REGISTER 



OP CODE 



ADIR 



A^ 

1-4 



B 

0-255 



The number contained in the B field is added to the contents of the index register (1, 2, 3 or 4) 
indicated by the A parameter. The B field contents and the index register contents are always positive. 
If the sum of the index register contents and the B field number equal 256, the register is reset to 0. If 
the sum is greater than 256, only the overflow is retained in the index register. In both cases, the 
overflow causes the Index Register Flag to be set. If the sum is less than 256, the flag is reset. 

Example: Index Register 1 contains 225. 









PARAMETER 






FIELD 
LEN- 
GTH . 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 46 


47 


1 1 1 I 1 


ADIR, 


I 


l| 1 1 I- 1 


.III 


*S^ , 




I I I 



OP CODE 



ADIR 



A^ 

1 



J3 

35 



After execution of the above command, the contents of Index Register 1 is equal to 4 (225 + 35 
256 = 4). The Index Register Flag is set. 



DECREMENT INDEX REGISTER INSTRUCTION 



DECREMENT INDEX REGISTER 



OP CODE 



DIR 



A^ 

1-4 



B 

0-255 



The DIR instruction decreases by 1, the contents of the index register designated by the A field. If the 
index register contains 0, a decrement causes the value 255 to be entered into the register. The B field 
designates a value which is compared to the contents of the index register. 

If the contents of the index register, designated by the A field, is equal to the value of the B field 
before decrementing is effected, the Index Register Flag is set after execution. If an unequal condition 
exists, the flag is reset after execution. Thus, if the flag is set during one decrementing, it will be reset 
during the next. For that reason, it becomes necessary to test this flag after each decrementing. 

The value of the B field does not halt decrementing or turn the register back to 0, once decrementing 
has reached that limit. 



2-36 



INCREMENT INDEX REGISTER INSTRUCTION 



MR 

LIR 

TAIR 

MOD 



INCREMENT INDEX REGISTER 



OP CODE 



IIR 



A B 

1-4 0-255 



The IIR instruction increases by 1, the contents of the index register denoted by the A field. If the 
index register contains 255, incrementing causes the register to become 0. The B field designates a value 
which is compared to the contents of the index register. 

The Index Register Flag is set and reset as in the DIR instruction. 

Example: Use of Index Registers to terminate a loop (see SK instruction). 

LOAD INDEX REGISTER INSTRUCTION 



LOAD INDEX REGISTER 



OP CODE 



LIR 



A^ 

1-4 



B 

0-255 



The LIR instruction loads the value contained in the B field into the index register indicated in the A 
parameter (1,2, 3 or 4). The B parameter can be any positive value from to 255. The prior contents 
of the index register are destroyed. 



I 



TRANSFER ACCUMULATOR CONTENTS TO INDEX REGISTER 



TRANSFER ACCUMULATOR TO INDEX REGISTER 



OP CODE 



TAIR 



1-4 



The TAIR instruction transfers the contents of the Accumulator to the register indicated by the A field. 
The prior contents of that index register are destroyed. The value of the Accumulator is treated as an 
absolute number, regardless of any "assumed" decimal places during entry in the Accumulator, and 
regardless of the setting of the Sign Flag. 

Since an index register has a capacity of 255, an Accumulator value greater than 255 that is transferred 
to an index register will be accepted as that amount that exceeds the nearest multiple of 256 (maximum 
of 1024). 

Example: 

If the Accumulator contains 258, then 2 is transferred (258 — 256 = 2). 

If the Accumulator contains 525, then 13 is transferred (525 — (2 x 256) ) = 13). 
MODIFY BY INDEX REGISTER INSTRUCTION 



MODIFY BY INDEX REGISTER 



OP CODE 



MOD 



A^ 

1-4 



B 



2-37 



The MOD instruction provides for adding the value in the index register designated by the A field to the 
parameter (or parameters) of the next instruction in program sequence following the MOD instruction. 
The instruction following MOD is then executed in accordance with the combined parameter values. 

The MOD instruction does not change the instruction stored in memory. Modification occurs during the 
execution of the instruction, as the parameter is extracted from the instruction and placed in a special 
register. The MOD instruction affects the execution of only the one instruction immediately following. 

Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




SEQUENCE 


LABEL 


OP. CODE 


LABEL 


+ OR - 

INC/REL 








11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 46 


47 


. 1 , 1 , 


1 1 1 1 1 


W,0Pi i 


1 


l\ | 1 1 1 


1 1 1 


1 1 1 




1 1 




, <0, 2 , 


1 I 1 1 1 


?4$ , 


1 


7 i . i i 


1 1 1 


1 1 1 




1 1 1 



Assume Index Register Number 1 contains 50 



OP CODE 
MOD 
POS 



1 
7 



The index register value of 50 combined with the value of the A parameter for the POS instruction 
causes the printer to position to 57 (7 + 50). 

Although the MOD instruction is most generally used to modify those instructions which address word 
locations in memory, it may also be used to modify the parameters of most other instructions. The 
contents of the index register are added to the parameter field to modulo 256. Modulo 256 means that 
if the index register (maximum capacity of 256) when added to the parameter field (also a maximum 
capacity of 256 in machine language), exceeds 256, a "carry" of 1 is generated and the excess value 
starts back to 0. 

Example: 

An index register with a value of 150, when added to an AL 200, generates a "carry" of 1 and a 
remaining parameter of 94 (350 - 256 = 94). The carry is propagated to machine language operation 
code. Because of this, caution must be used in modifying most instructions since a "carry" may 
improperly modify the Op Code. 

Different types of instructions will have the A parameter, or the B parameter, or both the A and B 
parameters modified. Some instructions cannot be modified. 

Instructions in which only the A Parameter can be Modified 

The contents of the index register specified by the MOD instruction are added to the A parameter. If 
the combined value exceeds the range shown for each instruction parameter, either a "carry" will 
generate a new instruction, or the instruction will otherwise be improperly modified: 
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TABLE 



Instructions in which only the A parameter is modifiable. 



OP CODE 


LABEL* 


OP CODE 


ADA 


LRLR 


ADM 


LABEL* 


LSR 


AL 


0-255 


LXC 


ALR 


0-255 


MUL 


ALTO 


0-255 


MULR 


AR 


0-255 


OC 


ARTO 


0-255 


PA 


BRU 


LABEL* 


PAB 


CLM 


LABEL* 


PBA 


CPA 


LABEL* 


POS 


DIV 


LABEL* 


RCP 


DUP 


1-80 


REAM 


EAM 


0-150 


RTK 


IRCP 


0-255 


RTKM 


LCD 


0-255 


RXEAM 


LCFR 


LABEL* 


RXTK 


LKBR 


LABEL* 


RXTKM 


LLCR 


0-255 


SCP 


LLLR 


0-255 


SKP 


LPKR 


LABEL* 


SRJ 


LPNR 


LABEL* 


SRR 


LRBR 


LABEL* 




LRCR 


0-255 





0-255 

0-15 

0-255 (1) 

LABEL* 

LABEL* 

0-255 

LABEL* 

0-150 

1-16 

1-150 

1-255 

0-150 

0-150 

0-150 

0-150 

0-150 

0-150 

1-255 

1-80 

LABEL* 

1-4 



OP CODE 


A 


SUA 


LABEL* 


SUM 


LABEL* 


TAIR 


1-4 


TK 


0-150 


TKM 


0-150 


TRA 


LABEL* 


TRAB 


0-15 


TRB 


1-15 


TRBA 


0-16 


TRCA 


1-16 


TRCM 


1-16 


TRF 


0-255 


TRM 


LABEL* 



TSB 
XA 
XB 

XBA 
XEAM 
XMOD 

XPA 
XPBA 

XTK 
XTKM 



1-15 

LABEL* 

0-255 

1-16 

0-150 

0-255 

LABEL* 

1-16 

0-150 

0-150 



*The memory address referenced by the LABEL will be incremented by the value of the index register. 
(1) The card punch instruction LXC is not modifiable. 
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Instructions in which only the B Parameter can be Modified 

In the following instructions, only the B parameter field is modified; other parameter fields are 
unmodified. The contents of the index register is added to the B parameter of the instruction. If the 
combined value exceeds 255, either a "carry" will create a different instruction, or the instruction will 
otherwise be improperly modified. 

TABLE 



Instructions in which only the B parameter can be modified. 
OP CODE A 



ADIR 
DIR 
IIR 
LIR 



1-4 
1-4 
1-4 
1-4 



J3 

0-255 
0-255 
0-255 
0-255 
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Instructions in which A and B Parameters can be Modified 

A. ONE PARAMETER CAN SPECIFY ONE OR MORE ITEMS. For some instructions the A and B 
parameters represent a binary pattern to the machine. The PKA, PKB instructions as well as the LOD, 
SET, RST and CHG flag instructions are programed by listing the digits 1-8 (in the case of the PK 
instructions) and 1-4 (in the case of the flag instructions) in the A, B or A and B parameters for the 
desired pattern. 

The EX, EXE, SK and SKE instructions are programed by listing the digits 1-4 in the B parameter to 
designate the particular flag pattern desired. 

To modify this binary pattern, it is necessary to find the decimal equivalent of the pattern desired and 
add it to the Index Register used in the MOD instruction. The value table below may be used to 
determine the number necessary to obtain the desired pattern. 



TABLE 



Value Table 


No. in A, B or 
A & B Fields 


Decimal Equivalent 


PKA 
PKB 


Flag Instructions 










A & B field 


B field only 


A field 




1 


r 1 


2 


Punch = 





2 


2 


4 


Read = 


16 


3 


4 


8 


X 


64 


4 


8 


1 


Y 


80 


5 


16 




T 


128 


6 


32 




K 


144 


7 


64 




A 


192 


8 


128 









For PK's, add together all of the equivalent values for the PK's specified in the A field, to determine the 
total value which must be loaded in the index register. 

For Flag instructions (Set/Reset and Skip/Execute), add together the equivalent values for the flags 
specified in the B parameter. If the flag group is also to be modified, add its value to the total value for 
the individual flags, and the resulting sum is the value to be loaded in the index register. 

To modify these instructions it is essential to originate them with in the parameter fields and the 
desired pattern in the index register. 

If these instructions are originated with some significant value in the parameter fields, an attempt to 
modify the parameters can propagate a carry which will be added to the Op Code, changing it to 
another Op Code. 
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TABLE 



Instructions in which A and B parameters can 


be modified. 


ONE PARAMETER CAN SPECIFY ONE OR MORE ITEMS. 


OP CODE A 


B_ 


PKA 12345678 




PKB 12345678 




LOD A K X 


123 4 


YRP 




SET A K X 


123 4 


YRP 




RST A K X 


123 4 


YRP 




CHG A K X 


12 3 4 


YRP 




EX A T K X 


123 4 


YRP 




EXE A T K X 




SK A T K X 


123 4 


YRP 




SKE A T K X 


123 4 


YRP 





1-4 
1-4 
1-4 

1-4 
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B. EACH PARAMETER CAN SPECIFY ONLY ONE ITEM. In these instructions, either or both, the A 
or B parameter can be modified. The C parameter, if one exists, is not modified. The A and B 
parameters combined cannot exceed 256. The sixteen possibilities in the B parameter requires a value 
from to 15 in the index register for modification. The sixteen possibilities in the A parameter field 
require a value expressed in multiples of 16 (reflecting the digit position value of the A parameter in the 
instruction format). 

The following table illustrates the proper values to be loaded in the index register to achieve the desired 
values for the A and B parameters. 
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TABLE FOR VALUES 















"~~ " 










m 






n 


Number desired 


Value to be 


Number desired 


Value to be 


in A field 


contained in 
Index Reg. 


in 


B field 


contained in 
Index Reg. 
















1 


16 




1 


1 


2 


32 




2 


2 


3 


48 




3 


3 


4 


64 




4 


4 


5 


80 




5 


5 


6 


96 




6 


6 


7 


112 




7 


7 


8 


128 




8 


8 


9 


144 




9 


9 


10 


160 




10 


10 


11 


176 




11 


11 


12 


192 




12 


12 


13 


208 




13 


13 


14 


224 




14 


14 


15 


240 




15 


15 


"m" + "n" = total value to be contained i 


n register. 







Example: Modify NK to provide 8 whole numbers and 3 decimal fractions: 



Parameters required 


: 




Index Register value required: 


A = 8 




= 


128 


B = 3 




= 


3 
131 (total value) 


Thus: LIR 
MOD 

NK 


1 
1 



131 






The index register value of 131 modifies the NK instruction to permit 8 whole numbers and 
3 fractions. 

Any time that the modification of the B parameter results in a carry (exceeds 15), the carry will add to 
the A parameter changing its specification. A carry resulting from modification of the A parameter 
(exceeds 255) will add to the Op Code causing an improper modification. 
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EACH PARAMETER CAN SPECIF 1 


OP CODE 


A_ 


£ 


ADK 


0-14 


0-9 


CLA 


0-15 


0-9 


EXL 


0-15 


0-15 


INK 


0-14 


0-9 


NK 


0-15 


0-15 


NKCM 


0-15 


0-15 


NKR 


0-15 


0-15 


NKRCM 


0-15 


0-15 


SKL 


0-15 


0-15 


SLRO 


0-14 


0-14 


SLROS 


0-15 


0-15 


SUK 


0-14 


0-9 


RNK 


0-15 


0-15 



UNMODIFIABLE INSTRUCTIONS 

The following instructions cannot be modified: 



1-4 



1-4 



OP CODE 


A 


B 


PN 


0-14 


0-15 


PNS+ 


0-14 


0-15 


PNS- 


0-14 


0-15 


TRCB 


0-15 


0-15 


XC 


0-15 


0-15 


XN 


0-14 


0-15 


XPN 


0-14 


0-15 


XPNS+ 


0-14 


0-15 


XPNS- 


0-14 


0-15 
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TABLE 



Instructions which are not modifiable. 








OP CODE 


A OP CODE 


A^ 


OP CODE 


A_ 


ALARM 


LSN 




RPR 




ALTP 


LTN 




RR 




CC 


LXC 


1 


RRA 




EXZ 


1-4 NOP 




RSA 




LPF 


RCD 




RSN 




LPR 


REL 




RTH 




LRA 


REM 




RTN 




LSA 


RPF 




SKZ 
STOP 


1-4 



MODIFICATION OF PRINT CHARACTER 

The character in the A parameter of a PC instruction may be modified to obtain a different character. 
The MOD instruction will add the contents of the index register to the internal code of the character in 
the A parameter of the PC instruction. 
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Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 23 24 


25 


26 


27 


28 


29 


30 


31 


32 


33 34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 45 46 


47 


1 1 1 1 1 


ftpDi i 


1 


/l 1 1 1 ! 


1 1 1 


1 1 1 




III 


1 II 1 1 


P,4 , , 


I 


ni I i 1 I 


1 1 1 


1 1 1 




J 1 1 



OP CODE 

MOD 
PC 



1 
A 



If PC A (A = index value of 65) is to be modified to print M (M = index value of 77), a value of 12 
(77-65 = 12) is loaded into the index register #1. Index values are contained in Appendix D. The above 
remarks also apply to PC+, PC- and PCP. 

MODIFICATION OF A MODIFY INSTRUCTION 

A MOD instruction may be used to modify another modify instruction with the same or different index 
register. The total amount of modification equals the sum of the MOD instructions, and should not 
exceed 255. When the total exceeds 255, only the difference between the total and 255 remains in the 
index register. 

BRANCH AND DECISION INSTRUCTIONS 

BRANCH UNCONDITIONAL INSTRUCTIONS 



BRANCH UNCONDITIONAL 



OP CODE 



BRU 



A_ 

LABEL 



+/- REL 



N 



The BRU instruction provides the ability to branch unconditionally to a different segment of the 
program. This instruction does not automatically provide for return to the branched from segment of 
the program. 

The A parameter contains the label which identifies the memory address to where the program will 
branch. The A parameter can be incremented by an integer (N, positive or negative) located in the +/- 
REL field. 
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Example: 










PARAMETER 






FIELO 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 41 


42 


43 


44 


45 46 


47 


48 


1 1 1 1 1 


5£,r 


1 






1*1 1 1 1 1 










z 










1 I 1 I 1 


Aii 


1 






2 1 1 1 1 




















I 1 1 1 1 


fitu 


1 






SHXPTi^ 




















1 1 1 1 1 


1 "? 


I 






i i i i i 




















111 it 


% 

i r 


1 






i i i i i 




















Stl£tT,dl 


P0S 


1 






MM.9.-.F 




















r 

1 1 1 1 1 


TK 


1 






3i /i i i i 




















1 1 1 I 1 


*.i, 


1 






ii i i i i 





















I 



When the BRU instruction is executed program execution continues with the Op Code contained in the 
memory location referenced by the label. In this case the label is SHIPTO and the Op Code is POS. 

SUBROUTINE JUMP AND RETURN INSTRUCTIONS 



SUBROUTINE JUMP 
SUBROUTINE RETURN 



OP CODE 
SRJ 
SRR 



_A 
LABEL 

1-4 



+/- INC 



+ N 



The SRJ and SRR instruction facilitate branching to, and returning from a subroutine. The A parameter 
of the SRJ instruction contains the label of the memory location to where the jump will occur. The A 
parameter can be +/— incremented from 1 to 255. 

The SRJ and SRR instructions utilize the Subroutine Return Stack which appears thusly: 



LOCATION 


ADDRESS 


1 


MEMORY LOCATION 


2 


MEMORY LOCATION 


3 


MEMORY LOCATION 


4 


MEMORY LOCATION 



This example illustrates the use of these instructions and explains the A parameter of the SRR 
instruction. 
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WORD/SYLLABLE 


LABEL 


OP CODE 


A 


B 


REMARKS 


25 




1 




NKR 
AL 


10 
1 


4 


Allow Numeric Entry 
Advance 1 line. 


48 


2 
3 
} 


1 

2 


PRNC 


POS 
SRJ 

} 

PNS- 

PC- 
PC+ 


63 

PRNC 
} 

14 

+ 





Position to print. 
SRT to print. 


50 


3 

? 



1 
2 
3 


TKMAD 


SRJ 

? 
POS 

TK 
SRR 


TKMAD 

1 

95 

31 
1 




Positions for type. 
Type 31 characters. 
Subroutine return. 



When the SRJ instruction in word 25 syllable 3 is executed, the program counter is increased by 1 
syllable. The new program counter content, word 26 syllable is stored in Subroutine Return Stack 
location 1. The value of the A parameter in the SRJ instruction is inserted in the program, execution 
now begins at word 48, syllable 0. The Subroutine Return Stack would appear: 



LOCATION 


ADDRESS 


1 


26 


2 


UNKNOWN-1 


3 


UNKNOWN-2 


4 


UNKNOWN-3 



When the SRJ instruction in word 48, syllable 3 is reached, the contents of the Return Stack are shifted 
down 1 location. The memory address in location 4 is lost. Execution continues in word 50 syllable 0. 
The stack now contains: 



LOCATION 


ADDRESS 


1 


49 


2 


26 


3 


UNKNOWN-1 


4 


UNKNOWN-2 



If the process is repeated 5 times, the original address entered (word 25 syllable 3) is lost from program 
control. Each additional repetition loses another memory address. It is recommended to limit the nesting 
of subroutines to 4. 

The execution of the SRR instruction in word 50 syllable 2 will cause the program counter to be loaded 
with a value from the Subroutine Return Stack. The value loaded is a function of the A parameter for 
the SRR instruction. 

If the A value is 1 , the memory address in location 1 is inserted in the program counter. A value of 2 
would select location 2. A value of 3 would select location 3. A value of 4 would select the fourth 
location. 
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Since in our example we have a value of 1, word 49, syllable is inserted into the program counter. 
Program execution begins with that value. The Return Stack would appear: 



LOCATION 


ADDRESS 


1 


26 


2 


UNKNOWN-1 


3 


UNKNOWN-2 


4 


UNKNOWN-4 



If the A value had been 2, word 26, syllable would have been inserted in the program counter. All 
addresses with location numbers less than the selected location are lost. The remaining values are pushed 
to the top of the stack. 

In this case the Subroutine Return Stack would appear: 



LOCATION 


ADDRESS 


1 


UNKNOWN-1 


2 


UNKNOWN-2 


3 


UNKNOWN-4 


4 


UNKNOWN-5 



I 



Program execution begins at word 26, syllable 0. 
COMPARE ALPHANUMERIC INSTRUCTION 



COMPARE ALPHANUMERIC 



OP CODE 



CPA 



A^ 
LABEL 



The CPA instruction compares the contents of the memory word, referenced by the label contained in 
the "A" field, to the contents of the Accumulator. The outcome: 

Execute the next instruction if contents are equal . 

Execute second if memory word content is less than Accumulator content. Skip the first in 
sequence and begin execution. 

If memory location content is greater than the Accumulator content, skip the first two in 
sequence and execute the third. 



1. 

2. 

3. 



Refer to Appendix for collating sequence of character set. 
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Example: 













PARAMETER 






FIELD 
LEN- 
GTH 




A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 

INC/REL 








16 


17 


18 


19 


20 


21 


22 23 24 25 


26 


27 


28 


29 


30 


31 32 33 34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 46 


47 


MAitt 






NX , > 


I 


^ri i i i 












\a 


















i i 








CM, . 




r.fiiTT- 






























i i 








IM^F. . 


I 


i i i i 






























i 










ftfeu, i 


I 


iiii 




± 






fc 




















i 










|?U , 


1 


i i i i 




+ 






3 




















i 










A.t.A.fM 


1 


i i i i 






























i 




I 




ecu , 


1 


MAiX i 














1 
















This routine will allow the operator to index a value less than the value contained in the memory 
location TEST. 

SKIP AND EXECUTE INSTRUCTIONS 

Accumulator Skip and Execute Instructions 



EXECUTE IF ACCUMULATOR ZERO 



OP CODE 



EXZ 
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If the content of the Accumulator is zero, the EXZ instruction will cause the next instruction to be 
executed. If it is not zero, the next "A" instructions will be skipped . 



SKIP IF ACCUMULATOR ZERO 



OP CODE 



SKZ 



_A 
1-4 



The SKZ instruction will cause the next 1-4 instructions (as specified in the "A" field) to be skipped 
when the Accumulator content is zero. Otherwise, the next instruction is executed . 

Example: Routine to enforce a non-zero keyboard listing 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


hlVMklC 


ir\K\ i i 


1 


Si i i i i 


I 1 1 


' , I 




I I 




i i i i i 


E 1*1 Li i 


I 


ll 1 . 1 1 


1 1 1 


1 1 1 




I I 


i i i i i 


BM, , 


I 


NVMRXC 


1 1 1 


1 1 1 




I I I 


i i i i i 


PjRir. 


1 


|5i i i i i 


1 1 1 


a , i 




I I I 
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LABEL 


OP CODE 


A^ 


NUMRIC 


NK 


5 




EXZ 


1 
NUMRIC 




BRU 


5 




PNS- 









EXL 
SKL 



REMARKS 

Enable numeric keyboard. 
Execute 1 instruction if 

Accumulator zero. 
Branch to numeric keyboard. 
Print shift ribbon (-). 



If an OCK is depressed without a numeric keyboard entry, the Accumulator contains zero. In the above 
example, whenever the Accumulator contains zero the BRU instruction is executed and the program 
branches to the NK command. This occurs until a numeric keyboard listing is made and the 
Accumulator is not zero; the BRU instruction is then skipped. 

Example: Do not print if the Accumulator is zero. 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 

INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 46 


47 


1 I I 1 1 


Tkh , 


1 


n\K\E\n\ i 


1 1 1 


1 1 1 




I I I 


1 1 1 1 1 


££?> , 


1 


It i i i i 


1 1 1 


1 1 1 




I 1 1 


1 I 1 1 1 


sei , 


1 


fifc,i*,r, 


1 1 1 


1 1 I 




1 1 1 



OP CODE 

TRA 
SKZ 
SRJ 



AREA 

1 

PRINT 



If Accumulator Digit less than Constant, Execute Instruction 



EXECUTE IF DIGIT LESS THAN CONSTANT 



REMARKS 

Transfer to Accumulator. 
Skip 1 instruction if zero. 
Branch to print routine. 



OP CODE A B 



EXL 0-15 0-15 



1-4 



The EXL instruction causes the next instruction to be executed if the digit in the Accumulator digit 
position specified in the "A" field is less than the constant contained in the "B" field, otherwise the 
next "C" are skipped. The Accumulator is undisturbed. 

If Accumulator Digit less than Constant, Skip Instruction 



OP CODE 


A^ 


B^ 


C_ 


SKL 


0-15 


0-15 


1-4 



SKIP IF DIGIT LESS THAN CONSTANT 

The SKL instruction causes the next 1-4 instruction (as specified by the "C" field) to be skipped if the 
digit in the Accumulator digit position specified in the "A" parameter is less than the constant 
contained in the "B" field. Otherwise, the next instruction is executed. The Accumulator is undisturbed. 



2-49 




FLAG EXECUTE AND SKIP INSTRUCTIONS 
Execute Flag Instructions 



EXECUTE IF ANY FLAG 



OP CODE 


A^ 


JB 


EX 


ATK 


LIU 




XYRP 


123 4 
- S CM 



1-4 



The EX instruction causes the next instruction in sequence to be executed if any of the flags specified 
in the "B" field (of the flag group designated in "A" field) are set. Otherwise, the next "C" instructions 
are skipped. (See SK instruction for flags and flag groups.) 

Example: Use of OCK to choose alternate branch of program 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 26 


27 


28 


29 


30 


31 


32 


33 34 


35 36 


37 


38 


39 


40 


41 42 


43 


44 


45 


46 




1 








LKft 


R 


1 


Tt.M, 


1 | 






1 1 






I 




1 








T.KM 


i 


1 


25 \ i i i 


1 1 






1 1 






I 




1 








r.tt 


i 


I 


Ki i i i i 


1 1 




/ 


I 1 


/ 




I 




1 








ftftU 


i 


1 


*iTi4JiT 


1 1 






1 1 






I 




1 








PA, 


i 


1 


T,rp,*, , 


1 1 






I ! 






1 



OP CODE 


_A 


LKBR 


TYPE 


TKM 


25 


EX 


K 


BRU 


START 


PA 


TYPE 



1 2 



REMARKS 

Load Base Register. 
Type into memory. 
Execute 1 if OCK 1, 2 
Branch 



In the above example the program will branch if OCK 1 or 2 was used. OCK 3 or 4 would cause a 
print. 

Example: Load the Shift Register with 2 if the C key is used and with 3 if the M key is used: 
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FIELD 
LEN- 
GTH 


PARAMETER 






A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 24 


25 


26 


27 28 


29 


30 


31 


32 


33 34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 46 


, 










l»u5i°i i 


1 


a 














I 


I 








1 1 1 


I 










EiX i i 


1 


A^ 














I 


Cl_ 






/ 


1 1 1 


I 










L SR i i 


1 


I 














I 


i 








1 1 1 


I 










EiX i i 


1 


h^ 
















n_ 






1 


1 1 1 


1 










L £ iK i i 


1 


1^ 














I 


i 








1 1 1 



EXE 
SK 



OP CODE 


£ 


B 


£ 


REMARKS 


LSR 

EX 

LSR 

EX 

LSR 



A 

2 
A 
3 


C 

M 


1 
1 
OPCODE 


Test if "C" key used. 
Load shift register with 2. 
Test if "M" key used. 
Load shift register with 3. 

A^ B C 


EXECUTE 


, IF EVERY FLAGS 




EXE 


A T K C I U 1-4 

XYRP 12 3 4 
- SCM 



I 



The EXE instruction causes the next instruction to be executed if ah the flags specified in the "B" field 
(of flag group designated by the "A" field) are set. Otherwise, the next "C" instructions are skipped. 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ 0R- 

INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


1 1 I I 1 


M.fc£*| 


1 


5| II 1 1 


1 1 I 


Kl 1 1 




1 1 


1 1 1 1 1 


EiX£i i 


1 


rli i i i i 


1 1 1 


p,H , 


1 


1 1 


1 1 1 1 1 


Ai^iflitiM 


1 


i i i i t 


1 1 1 


i i i 




I 1 



If the operator indexes both C and M keys, the alarm will sound. 
Skip Flag Instructions 

OP CODE _A 

SKIP IF ANY FLAGS SK 



ATK 


OLIU 


XYRP 


1234 




-SCM 



£ 
1-4 
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The SK instruction causes the next "C" instructions (1-4) to be skipped if any of the flags specified in 
the "B" field, (flag group specified in "A" field) are set. Otherwise, the next instruction is executed. 
The flags and flag groups are designated thusly: 



FLAG 

Group A - Accumulator Flags 

Sign 

Special 

Per hundred (C) 

Per thousand (M) 

Group T - Test Flags 

Accumulator Overflow 
Forms Limit 
Index Register 
Unassigned 

Group K - Operator Control Keys Flags 

Group X - General Purpose X Flags 

Group Y - General Purpose Y Flags 

Group R - Reader Flags 

Group P - Punch Flags 



SYMBOL 



s 
c 

M 



o 

L 

I 
U 

12 3 4 

123 4 

12 34 

12 3 4 

12 3 4 



Example: To terminate a loop 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


N 


UUffiX 


c 


IX* 


I 






1, , 


I 1 










A_J 


















_J 


| 




NKI 


I 






2 i 


1 










3, 






















1 




P. 05 


I 






1,2,1 




1 
































1 




AL 


I 






3, ■ 


































1 




FM 


I 






V 




1 










0, 






















1 




IX * 


I 






1, , 




1 










* 






















| 




SK 


I 






77 , , 


1 


1 






X 






1 
















1 




e.ev 


I 






N,UMt? 


x,c 


1 






i 
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OP CODE 


A^ 


JB 


£ 




SKE 




ALARM 




NOP 




STOP 


LABEL 


REMARKS 


NUMRIC 


LIR 

NK 

POS 

AL 

PN 


1 
2 

1 2 1 
3 
4 



3 






Load Index Register. 
Enable numeric keyboard. 
Position printer. 
Advance 3 lines. 




IIR 
SK 
BRU 


1 

T 
NUMRIC 


4 
I 


1 


Increment Index Register. 
Skip 1 instruction if T set. 
Branch to NUMRIC. 






OP CODE 


A^ 


£ £ 


SKIP IF EVERY FLAGS 


SKE 




ATK 


O L I U 1-4 










XYRF 


12 3 4 
- SCM 



The SKE instruction will cause the next "C" instructions to be skipped if all the flags specified in the 
"B" field (of the flag group specified) are set. Otherwise, the next instruction is executed. 

MISCELLANEOUS INSTRUCTIONS 



ALARM INSTRUCTION 
ALARM 



OP CODE 



ALARM 



The ALARM instruction will sound the Error Alarm once. The system does not go into the error state. 
Example: Notify operator an error has been made. See the EXE instruction. 

NO OPERATION INSTRUCTION 

OP CODE 
NO OPERATION NOP 



The NOP instruction performs no operation, but 10 milliseconds are expended when this instruction is 
used. Program execution, continues, sequentially, uninterrupted. 



STOP PROGRAM INSTRUCTION 



STOP 



OP CODE 



STOP 



The STOP instruction halts the execution of a program and returns the computer to the Ready Mode. 
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CHECK DIGIT INSTRUCTIONS 

Macro instructions to compute and verify check digits are available for use on the L/TC by 
incorporating a CDC-CDV Add-On Firmware Set with the Basic Main Memory Firmware Set being 
utilized. CDC-CDV Add-On Firmware Sets occupy the highest track of user memory provided by the 
main memory firmware set. 

CHECK DIGIT COMPUTE INSTRUCTION 



CHECK DIGIT COMPUTE 



OP CODE 



CDC 1-15 



0-9 



The CDC instruction, when used in conjunction with a check digit table, will generate a check digit for 
a number located in the Accumulator. The check digit will be generated for the number which begins in 
the Accumulator digit position indicated by the A parameter and ending in Accumulator digit position 
1. The generated check digit will be inserted in Accumulator digit position 0, remaining Accumulator 
digit positions are not disturbed. 

The B parameter specifies the constant remainder that is to be used when computing the check digit. 
Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 

INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


1 1 1 1 1 


£0.6 i 


1 


©1 1 1 1 1 


f 1 1 


/. , I 




1 1 .1 - 



OP CODE 



CDC 



6 



JB 

1 



If the Accumulator contains: 



15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 





F 


6 


9 


8 


4 


2 


9 


6 


3 


8 


4 


2 


9 


6 


3 






the check digit will be calculated for the number beginning in Accumulator digit position 6 and ending 
in Accumulator digit position 1; in this case 842963. 

The remainder factor used will be 1 . 
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Example: 








LABEL 


OP CODE 


A 


B C 


INITIL 
1 


LPNR 

I 
TRA 


TABLE 
BAL 






SLRO 


1 







EX 


A 


- 1 




CDC 


8 


3 




SK 


A 


- 1 




CDC 


8 


2 




PNS- 


8 


2 




PNS- 





3 




NOTE 








NOTE 






TABLE 


NUM 


166009753186420 




NUM 


066009876543210 




MASK 


ZZZ,ZZZ,DDE 






MASK 


+.D 





REMARKS 

LOAD CD & P MASK TABLE 

I ? 

RD NEW BALANCE 
POSITION FOR DC 
TEST IF MINUS BALANCE 
COMPUTE CD ON MINUS USING REM 3 
SKIP IF MINUS BALANCE 
COMPUTE CD ON PLUS USING REM 2 
PRINT NEW BALANCE 
PRINT CHECK DIGIT 

ALTERNATE COL DOUBLE ADD DOUBLE 

MOD 10 CD TABLE & P MASKS 

1ST WORD CD TABLE 

LAST WORD CD TABLE 

P MASK BALANCE 

P MASK CHECK DIGIT 



I 



CHECK DIGIT VERIFY INSTRUCTION 



OP CODE 



CHECK DIGIT VERIFY 



CDV 1-15 



0-9 



The CDV instruction will verify the check digit of a number located in the Accumulator. The number 
begins in the Accumulator digit position specified by the A parameter and ends in Accumulator digit 
position 1 . Any significant digits located to the left of the Accumulator digit position specified by the A 
parameter are ignored by the CDV instruction. 

The check digit must be located in Accumulator digit position 0. 

The B parameter specifies the constant remainder that is used in computing the check digit. If the check 
digit is not equal to the computed check digit, the Accumulator S Flag is set and a Keyboard Error 
Condition occurs at the next keyboard instruction. The programmer should provide the required 
instructions to check the S Flag after verification. 

The checking method is determined by the table designated in the A parameter of the last executed 
LPNR instruction. 
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Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


a 


C 




LABEL 


OP. CODE 


LABEL 


+ OH- 
INC/REL 








16 


17 


18 


19 


20 


21 


22 23 24 


25 


26 


27 


28 


29 


30 


31 32 33 34 


35 


36 


37 3B 


39 40 41 


42 


43 


44 45 46 47 


1 1 I ] 1 


£.0.V, , 


1 


Ol 1 1 1 L_ 


1 1 1 


Q , i 




1 1 1 



OP CODE 



CDV 



8 







If the Accumulator contains: 



15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 





F 




















2 


3 


5 


6 


8 


9 


2 


4 


5 



the number to be verified begins in Accumulator digit position 8 and ends in Accumulator digit position 
1, in this case 23568924. 

The remainder factor is 0. The check digit is 5. 

Example: The CDV Instruction in conjunction with a Modulus 1 1 weighted system could be utilized in 
the user program in the following manner. 

C REMARKS 

LOAD CD & P MASK TABLE 

I I 

INDEX ACCT NO. & CHECK DIGIT 

USE "C" FOR CD. VALUE OF "A." 
2 TEST FOR "A" 

POSITION NUMBER 

INSERT CHK DIGIT "A" 

VERIFY 
2 EX IF NOT VERIFIED 

BR TO REINDEX 
PRINT ACCT NO. 

1, 3, 7 MODULUS 11 CHK DIGIT 

TABLE AND PRINT MASKS 

WT. 7 VALUES 1ST WORD CD TABLE 

ACCT. NO. PRINT MASK 

AMOUNT PRINT MASK 

WT. 3 VALUES 2ND WORD CD TABLE 

WT. 1 VALUES 3RD WORD CD TABLE 



LABEL 


OP CODE 


A 


B 


INITIL 

) 
ACCTNO 


LPNR 

) 

NKCM 
NOTE 


TABLE 

1 

1 







EX 


A 


C 




SLRO 

INK 


1 





A 




CDV 


6 







EX 


A 


s 




BRU 


ACCTNO 


1 




PN 


6 




NOTE 






TABLE 


NOTE 

NUM 


355003692581470 




MASK 


+DDDDDD.D 






MASK 


ZZZ.ZZZ.DD 






NUM 


455007418529630 




NUM 


055009876543210 
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LOAD CHECK DIGIT AND PRINT NUMERIC TABLE INSTRUCTION 



LOAD CHECK DIGIT AND PRINT 
NUMERIC TABLE 



OP CODE 



LPNR 



_A 
LABEL 



The LPNR instruction is used to locate the check digit and print mask tables when check digit firmware 
is used. The first entry of the table must be a check digit entry. The table can vary in size from 2 to 
256 words. The reader should reference CHECK DIGIT TABLE CONSTRUCTION. 

CHECK DIGIT TABLE CONSTRUCTION 

The table(s) that are utilized by the CDC-CDV instruction determine the checking method to be used. 
The table(s) can be located anywhere within user memory and are referenced by the A Parameter of the 
LPNR instruction. The table can vary in size from 2 words to 256 words and the individual entries 
within the table do not have to be stored in consecutive order. However, the first entry in the table 
must be labeled so that it can be referenced by the LPNR instruction. 

Each entry (word) in the table is divided into three sections. These divisions are as follows: 

1. Location of the next table entry to be referenced (digit positions 15 & 14). 

2. Modulus used (digit positions 13 & 12). 

3. Digit values (digit positions 0-9). 

Location 

The CDC & CDV instructions start with the table entry specified by LPNR. The location of the next 
table entry to be referenced by the CDC or CDV instruction is determined by the Hexadecimal value of 
digit positions 15 & 14 of the table entry. This location is relative to the base word of the table (the 
beginning word of the table which is referenced by the A parameter of the LPNR instruction). 

Example: 



I 



HEXADECIMAL VALUE 


RELATIVE LOCATION OF 


IN 15 & 14 


NEXT TABLE ENTRY 


1 


Base Word + 1 


2 


Base Word + 2 


1 1 


Base Word + 17 





Base Word + 



Modulus 

Digit positions 13 & 12 specify the modulus to be used in the verification scheme. The values in both 
digit positions within the word must be identical and the value in positions 13 & 12 in each table entry 
must be identical. The table assumes a base modulus of 16. 
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Therefore, to determine the entry for positions 13 & 12 the decimal values of the modulus desired must 
be subtracted from the base modulus of 16. For example, if a modulus 10 scheme is to be used a 6 
would be entered in digit positions 13 & 12 of every table entry (16-10 = 6). 

Digit Values 

Each digit position of an integer (to be checked/computed) has 10 possible values (0 to 9). Each table 
entry word represents certain digit positions in the integer. 

Example: A table with 3 entries (words) is used to check/compute a check digit for a 6-digit integer. 

The 1st table entry is used for digits 1 and 4. 

The 2nd table entry is used for digits 2 and 5. 

The 3rd table entry is used for digits 3 and 6. 

The Digit Values section of each table entry contains the weighted or assigned values for the digit 
positions that the table entry represents. The weighted or assigned values are located within the digit 
values section (Digit Positions 0-9) in order according to the possible value that it represents. For 
example, the weighted or assigned values for the possible digit position value of 7 on the integer is 
stored in digit position 7 of the table entry. 

A simple alternate column Double-Add-Double Check Digit scheme would require a two-word table with 
the following values in digit positions 0-9 (Digit Values Section) of the table entries. 



Examples: 
1. 





Integer Digit Value and 
Table Entry Digit Position 


9 8 


7 


6 


5 


4 


3 


2 


1 








1st Table Entry Values 


9 7 


5 


3 


1 


8 


6 


4 


2 




2nd Table Entry Values 


9 8 


7 


6 


5 


4 


3 


2 


1 





Al 


ternate Column, Double-Add- 


Double 


















Modulus 10 




Remainder 


















Integer (Acct No.) 
Assigned Values From Table 




4 
4 


3 
+6 


2 
+2 


2 
+4 


5 
+5 


7 
+5 


= 


Remainder 



















Total Sum of Assigned Values 












26+0 


= 




Next High Multiple Of Mo 
Check Digit 


dulus (10) 












30- 


30 
-26 


= 



26 



26 



The values assigned in computing the check digit for the above integer (Acct No.) are as follows: The 
assigned values for the digits located in positions 1, 3 & 5 of the integer are taken from the 1st table 
entry. The assigned values for the digits located in positions 2, 4 & 6 of the integer are taken from the 
2nd table entry. 
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COMPLETE TABLE 





POSITIONS 




15 14 


13 12 


11 


10 


9 8 7 


6 5 4 3 


2 


1 







Next 
Word 
LOC 


Mod 




Digit Values 


TABLE ENTRY 1 


1 


6 6 




9 7 5 


3 18 6 


4 


2 





TABLE ENTRY 2 





6 6 




9 8 7 


6 5 4 3 


2 


1 






1, 3, 7 MODULUS 11 METHOD 

In this method the assigned value for each digit is obtained by assigning weights of 7, 3, 1,7, 
3, 1, . . . continuously; starting with the least significant digit of the number. A three-word 
table is required. 



Integer 

Assigned Value From Table 

Remainder 

Total Sum of Assigned Values 

Next Higher Multiple of Modulus 

Check Digit 



4 3 2 2 7 7 
4 + 9 + 3 + 2+A+5 = 33 

1 
33+ 1 = 34 

44 
44-34 = A 



I 



TABLE 



POSITIONS 


15 14 


13 12 


11 10 


9 8 7 6 5 4 3 


2 


1 





Next 
Word 
LOC 


Mod 




Digit Values 


1 


5 5 




8 1 5 9 2 6 A 


3 


7 





2 


5 5 




5 2 A 7 4 19 


6 


3 








5 5 




9 8 7 6 5 4 3 


2 


1 
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The table for the example of the 1, 3, 7 Modulus 1 1 Method was derived in the following manner. 



1st Table Entry (Weighted 7). 



7x0 = 

7x1 = 

7x2 = 

7x3 = 

7x4 = 

7x5 = 

7x6 = 

7x7 = 

7x8 = 

7x9 = 



Minus Next Lowest 

Multiple of Modulus 

1st Table Entry 



63 56 49 42 35 28 21 

-55 -55 -44 -33 -33 -22 -11 
8 1 5 9 2 6 A 



14 

-n 

3 



7 







2nd Table Entry (Weighted 3). 



3x0 = 

3x1 = 

3x2 = 

3x3 = 

3x4 = 

3x5 = 

3x6 = 

3x7 = 

3x8 = 

3x9 = 



Minus Next Lowest 

Multiple of Modulus 

2nd Table Entry = 



27 24 21 18 15 

-22 -22 -11 -11 -11 

5 2 A 7 4 



12 

11 

1 



9 



-0 
6 



3 

-0 -0. 

3 
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3rd Table Entry (Weighted 1). 



1x0 = 
1x1 = 
1x2 = 
1x3 = 
1x4 = 
1 x 5 = 
1x6 = 
1x7 = 
1x8=- 
1x9 = 



Minus Next Lowest 

Multiple of Modulus 

3rd Table Entry = 



-0 


-0 


-0 


-0 


-0 


-0 


-0 


-0 


-0 


-0 


9 


8 


7 


6 


5 


4 


3 


2 


1 






I 



CDC & CDV of Alphanumeric Fields 

A check digit can be accurately computed and verified on fixed length alphanumeric fields that do not 
exceed 7 characters in length. The check digit would make the 8th character. 

Example: 

The following example illustrates how a check digit could be computed on a 5-character fixed length 
alpha field (check digit is entered as the 6th character) using a 1, 3, 7 Modulus 10 Method. 



SEQ 


LABEL 


OP CODE 

LPNR 
POS 


^A 

TABLE 
10 


B 


1 
2 


INITAL 
CMPCD 




3 
4 




LKBR 
TKM 


PARTNO 

5 




5 
6 
7 




TRA 

SLROS 

INK 


PARTNO 



1 


4 
3 


8 




NOTE 






9 
10 
10.1 
11 




NOTE 
NOTE 
NOTE 
ADK 









REMARKS 

LOAD CHECK DIGIT TABLE 

POSITION PRINTER 

SET KB BASE REGISTER 

ENTER PART NUMBER 

READ ALPHA TO ACCUMULATOR 

RIGHT JUSTIFY ALPHA NUMBER 

INSERT 3 COL 1 

THE 3 IS INSERTED SO THAT THE CD 

NUMBER CAN BE ENTERED THROUGH 

THE ALPHA KEYBOARD AS A COL 3 

USASCII NUMERAL. 

DECIMAL CORRECT ALPHA 
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DATA COMMUNICATIONS INSTRUCTIONS 

Recognizing and responding to Polls and Selections from the data center, and the control of 
transmission of messages from the TC 500 and the receipt of messages directed to the TC 500 are 
automatic functions of the Data Communication Processor firmware. The user program in the TC 500 is 
responsible for the preparation of messages to be sent to the data center and for the use of any message 
data that has been received from the data center. 

The Data Communication Processor memory has two buffers of 256 characters capacity each; one is the 
Receive Buffer, the other is the Transmit (Send) Buffer. Associated with each buffer is a flag and 
indicator light: 





RECEIVE 
R2 


SEND 


Flag: 


R3 


Indicator: 


Input Light 3 


Input Light 4 


Set by: 


Firmware 


User Program 


Reset by: 


User Program 


Firmware 



The user program seldom sets the Message Received flag - in an on-line environment, that job belongs 
to firmware. Conversely, the user program seldom RESETS the Transmit Ready flag. It is possible, 
however, for the macro instruction RST to turn off the Transmit Ready flag, and it is possible for the 
macro instruction SET to turn on the Message Received flag. However, these situations seldom arise and 
the following rule is reliable: the user program SETS the Transmit Ready flag and RESETS the Message 
Received flag. 

All messages are received from the data center into the Receive buffer, and all messages are transmitted 
to the data center from the Transmit buffer. When a message has been received, the user program must 
provide for transferring the message data from the Receive buffer into the Accumulator and/or Normal 
memory for printing, accumulation, processing, etc. When a message is to be transmitted, the user 
program must provide for transferring the message data from Normal memory and/or from the keyboard 
into the Transmit buffer. The Receive and Transmit instructions covered in this section permit the 
transfer of an entire Receive or Transmit buffer to or from the Data Communication Processor memory, 
or permit the message to be broken apart or assembled in small sections directly in the Data 
Communication memory. The frequency of transmissions and the availability of Normal memory will 
determine which method should be used. 

The TC 500 Data Communication processor may be in both a Receive Ready state and a Transmit 
Ready state simultaneously, and responds to whichever (Select or Poll) occurs first; upon responding to 
the first occurrence, it is then immediately ready to respond to the second, and in the meantime, the 
user program in Normal memory may proceed with other work. 

RECEIVE READY STATE 

The TC 500 is placed in a Receive Ready State by programing a RESET instruction to reset the Message 
Receive Flag (Reader flag 2). This indicates to the Data Communication processor that the user program 
has finished with the last message received, and thus, the Receive buffer may accept another message. 
This permits the Data Communication processor to respond with an ACK (acknowledge) to the next 
Selection from the data center (after checking the parity of each character of the Selection message); it 
responds with a NAK when it is not receive ready. After receiving the ACK response, the data center 
transmits the message to the TC 500. 
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The Data Communication processor parity checks each character, places it in the Receive buffer, checks 
the Block Check Character for longitudinal parity accuracy, checks the Transmission number, sets the 
Message Received flag (R2) and turns on the Message Received indicator (Input indicator 3). The user 
program can determine that a message has been received by interrogating the flag using SKIP and 
EXECUTE instructions, and can then perform any necessary operations with the message data. 

Once a message has been received and the Message Received Flag is turned on, the Data Communication 
processor does not permit the receipt of other messages until the flag is turned off by the user program. 
Thus, the message may remain in the Receive buffer indefinitely, and the user program may continue to 
operate on other work (such as preparing a message for transmission) until it is convenient to use the 
received message data. 

The receipt of a valid message while in the Receive Ready state causes the automatic transmission of an 
ACK to the data center. The receipt of a message that has character or longitudinal parity errors causes 
the automatic transmission of a NAK to the data center. If the TC 500 does not receive a message from 
the data center following acknowledgement to the data center of a Selection, no response is made by 
the TC 500. This is treated in the same manner as failure of the data center to receive a transmitted 
ACK or NAK. It causes a "time out" at the data center and the Selection message must be 
re-transmitted. 

If the message transmitted to the TC 500 from the data center contains more than 255 characters of 
text, the TC 500 will respond with a negative acknowledgement (NAK). 

TRANSMIT READY STATE 

Messages to be transmitted are prepared and stored in the Data Communications Transmit buffer by the 
user program. When the message is complete, or when it is known that all positions available in the 
buffer have been filled, the user program sets the Transmit Ready Flag (R3) by means of a SET 
instruction. The Data Communication processor then sets the remote in the transmit state so that when 
the next poll is addressed to this remote, automatic transmission will occur. In the meantime, the user 
program may commence with preparation of the next message to be transmitted or it may begin 
processing a message that has been received. 

When the Poll is received from the data center and each character of the poll message has been parity 
checked, the Data Communication processor initiates the transmission of the message. It automatically 
inserts the Communication Control Codes and Transmission number (SOH, AD1, AD2, TR#, STX, 
ETX), generates a parity bit for each character, generates a longitudinal parity character (BCC), placing 
it after the ETX, and transmits the message. 

Following transmission of the message, the Data Communication processor is in a Polling Message 
Response state and awaits receipt of an acknowledgement (ACK) from the data center; after receiving 
the ACK, it transmits an EOT character. If the data center responds with a NAK, the Data 
Communication processor automatically retransmits the message. Failure of the data center to transmit a 
recognizable character while the Data Communication processor is in the Polling Message Response state 
will not affect the remote. It is still output ready and the message can be re-transmitted when this 
address is repolled. Failure of the data center to receive EOT may cause a "time out" at the data center 
indicating that the TC 500 must be repolled. 

When transmission of the message is successful, the Data Communication processor automatically 
increments the Transmission number, turns off the Transmit Ready light, and resets the Transmit Ready 
Flag (R3). This permits the user program to determine that the Transmit buffer is available to receive 
data from the keyboard or Normal memory for the next message. 
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RECEIVE BUFFER 

The Receive Buffer has a capacity of 256 characters (32 words of 8 characters each, each character 
occupies 8 bits). However, the maximum text length is 255 characters, since the ETX must also fit into 
the buffer. When a message is received, only the text of the message and ETX are placed in the Receive 
Buffer; that is, all of the Heading, including the Start of Text character (STX) and the Block Check 
character (BCC) are striped off of the message. The End of Text character (ETX) will be placed in the 
Receive Buffer immediately following the last character of the actual text. If the text is greater than 
255 characters, the Data Communication Processor will return a Negative Acknowledge (NAK) to the 
data center. 

When a message has been correctly received, the Message Received Flag (R2) is set and the Message 
Received Indicator light is turned on. The user program determines that a message has been received by 
interrogating flag R2 using Skip or Execute instructions and branching to an appropriate routine to 
break apart or "unpack" the message data for printing, processing, etc. This "unpacking" may be done 
directly from the Receive buffer, or the entire contents of the Receive buffer may first be transferred 
into a Normal memory working area of 32 words which is then referred to as a "Receive Record Area" 
and which may be in any available section of Normal memory (except words to 31). Several such 
Receive Record areas may be used if desired. When a message has been transferred from the Receive 
buffer to a Receive Record area (prior to unpacking), it permits receipt of another message while the 
first message is being processed. 

The message data is contained in the Receive buffer or Receive Record area without regard to word 
boundaries, but rather as one continuous string of characters. The instructions used to unpack the 
message automatically keep track of word boundaries and the character position location in the buffer 
or record area so that the program may access one character or any size group of characters, thus 
providing complete character addressability. 

When more than one terminal is connected to the same line, it is recommended to move messages to a 
normal memory working area before unpacking the data. This will improve throughput since the D.C. 
processor must examine each poll and select on the line, during which data transfer instructions will be 
delayed, if they go directly from the Receive Buffer. 

TRANSMIT BUFFER 

The Transmit Buffer also has a capacity of 256 characters (32 words of 8 characters each, each 
character occupies 8 bits). In preparing a message for transmittal to the data center, only the text of the 
message needs to be assembled and may be up to 255 characters in length. The heading, STX, ETX and 
BCC characters are automatically inserted in the message during transmission. The ETX is automatically 
placed after the last actual character of text and the remainder of the buffer capacity is ignored during 
transmission. If the text is more than 255 characters, only 255 characters are accepted and ETX is 
inserted as the 256th character. The Transfer instruction is terminated and the Overflow Test flag is set 
when an attempt is made to place more than 255 characters in the buffer or record area. The user 
program may take corrective action after having interrogated this test flag. 

The Transmit Buffer is available to receive data for the next transmission once the Transmit Ready Flag 
(R3) has been Reset (by the Data Communication processor). The user program makes this 
determination by interrogating flag R3 with Skip or Execute instructions and branching to an 
appropriate routine to load data into the Transmit buffer. 

The message may be constructed directly in the Transmit Buffer, or it may first be assembled in a 
Normal memory working area of 32 words which is then referred to as a "Send Record Area" and 
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which may be in any available section of Normal memory (except words to 31). Several such Send 
Record areas may be used if desired. When the message has been completed, one instruction permits the 
entire contents of the Send Record area to be transferred to the Transmit buffer. 

The instructions used to construct a message include the capability to place the message data in the 
buffer or record area sequentially without regard to word boundaries, as one continuous string of 
characters. As the message is assembled, the instructions automatically keep track of word boundaries 
and the character position location of the last character entered, thus providing complete character 
addressability. 

It is not possible to construct a message non-sequentially; that is if a message consists of fields A, B, C, 
D, and E in that relative order, field A must be moved into the message before B, B before C, etc. 

UNITED STATES OF AMERICA STANDARD CODE FOR INFORMATION INTERCHANGE 

The United States of America Standard Code for Information Interchange is the internal code of the 
TC 500.* In addition, the characters that are transmitted via data communications are USASCII with an 
even parity bit. The parity bit will never be seen by a programmer in the transmit buffer, however, 
because it is added to each character as each character is being transmitted to the central processor. 
Characters in the receive buffer do have the parity bit, however. The following chart depicts graphically 
how these characters would look as they traveled on-line.** 
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Notice these bit configurations are the same as the USASCII chart except for the addition of an upper 
8-bit (parity) in some cases. 

** The upper 8-bit is turned on by firmware if the sum of the bits already on is odd. (Firmware adds 
one bit to make it even.) 

* See Appendix H. 
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ESTABLISHING RECEIVE/TRANSMIT RECORD AREAS 
Establish Record Areas 



LABEL OP CODE 



ESTABLISH RECEIVE RECORD AREA RECEIV ESTB 

ESTABLISH SEND RECORD AREA SEND ESTB 

It is sometimes desirable to use a receive record area to unpack messages while freeing the data comm 
receive buffer to accept more data. These receive record areas have a counterpart in the transmit record 
areas, used to prepare a message for transmission while another message is in the transmit buffer 
awaiting a poll from the central processor. 

These record areas are always thirty-two words (1 track) in length and are assigned space in memory by 
the assembler according to two things: 

1. Memory size - as specified by the option card "$ MEMORY JL" 

2. and by the use of the pseudo instruction ESTB. 

The first use of the ESTB pseudo instruction will cause the assembler to assign the record area to the 

highest thirty-two words of memory available (as indicated by the memory size option card) in user 

memory. The second use of the ESTB instruction will cause the record area to be established in the 

next 32 words of user memory available. For example, if user memory is 384 words, (0-383), the first 

record area will be in words 352-383. The second use of ESTB will establish the record area in words 

320-351. 

The ESTB pseudo instruction has no parameter, but it must always be labeled. 

So far, we have only established receive and transmit record areas. The use of them will be discussed 
later. 

NOTE: If the last user word is specified in assembly rather than the total number of user words of user 
memory (example: 383 rather than 384), the assembler will select the next lower track available 
(example: words 320 to 352). This would cause the last 32 words to be inaccessible to the assembler 
for other use. 

An alternate, but less compact and less frequently used method of reserving main memory buffer areas 
is to specify a word value as in the following examples which assume 384 words of memory: 

Alternate Method to Establish Record Areas 

LABEL OP CODE A. 

ORG 352 

RECEIV REG 32 

In this example, Receive would be assembled with a starting word of 352. The word number must be 
the first word of a track. Track is not a valid entry. 
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LRBR 
RCP 
IRCP 
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Any number of transmit or receive record areas may be used. The number is determined by programing 
requirements and memory availability. 

TRANSFERRING DATA FROM ONE MEMORY ADDRESS TO ANOTHER MEMORY ADDRESS 

The unpacking of messages received and the constructing of messages to be transmitted usually involves 
moving data FROM one memory location TO another. The transfer can be from a record area to the 
transmit buffer, from the receive buffer to a memory location, or from one memory address to another 
memory address. There are other combinations. The point is, the memory address that data is being 
transferred FROM and the memory address that data is being transferred TO must be designated. The 
next two sections explain this procedure. 

Load Receive Buffer Register 

LABEL OP CODE A_ 

LOAD RECEIVE BUFFER REGISTER LRBR BLANK OR LABEL 

The LRBR instruction designates the starting memory address from which data will be transferred until I 
the next LRBR is encountered. It is the origin address. The A parameter is the label of a memory 1 
address, often a record area which has already been established. The A parameter may be blank, ■ 
however, in which case the data will be transferred directly from the Receive Buffer. Each time the 
LRBR instruction is executed, the character pointer for that record area or buffer is set to 1. This 
means the first character transferred will be the high order character of the first word in the designated 
memory location. 

Set Receive Character Pointer 

LABEL OP CODE A^ 

SET RECEIVE CHARACTER POINTER RCP 1-255 

Each use of the LRBR instruction sets the associated character pointer to one. For each character 
transferred or printed from the track, this character pointer is incremented serially. However, the RCP 
instruction permits transfer of data starting from any of the 255 character positions in the buffer, 
record area, or memory address. 

This instruction would allow serial transfer of characters starting with character designated by A. 
Increment Receive Character Pointer 

OP CODE ^ 

INCREMENT RECEIVE CHARACTER POINTER IRCP 0-255 

The IRCP instruction increments the receive character pointer by the number of character positions 
designated in the A field, or until the next field ^identifier code is encountered.* The pointer is 
incremented for the field identifier code also. This instruction permits by-passing a data field in a 
message containing variable length fields. 

*See page 2-74. 
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SCP 
TRB 
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Load Keyboard Base Register 



LOAD KEYBOARD BASE REGISTER 



OP CODE 



LKBR 



BLANK OR LABEL 



The LKBR instruction designates the starting memory address to which data will be transferred, until 
the next LKBR is encountered. It is the destination address. (The A parameter is the label of a memory 
address, often a record area.) The A parameter may be blank however, in which case the data will be 
transferred directly to the transmit buffer. Each time the LKBR instruction is executed, the Send 
Character Pointer for that memory address, record area or buffer is set to 1. This means the first 
character transferred will be placed in the high order digit positions of the first word of the designated 
memory location. 



Set Send Character Pointer 

SET SEND CHARACTER POINTER 



OP CODE 



SCP 



A_ 

1-255 



Each use of the LKBR instruction sets the associated character pointer to one. For each character 
transferred to this track, the character pointer is incremented serially, and the current position of the 
send pointer designates the position to which data will be transferred when the next transfer instruction 
is implemented. The SCP instruction permits transfer of data to the designated buffer or transmit record 
or work area beginning at the character position shown in the A parameter. 

UNPACKING MESSAGES RECEIVED 

Normally, when transferring the contents of a word in the Accumulator, the whole word is transferred. 
Likewise, when printing the alpha contents of a word, the entire contents (up to an end alpha code) are 
printed. The data comm instructions used to unpack messages pay no attention to word boundaries in 
the receive buffer or receive record area. In Data Communication programing, it is possible to transfer 
any number of digits up to 16 to the Accumulator and it is possible to move alpha characters from one 
location to another regardless of the number of word boundaries crossed. 

Transfer Receive Buffer 

The TRB instruction will transfer the entire contents of the receive buffer into the receive record area as 
described by the A parameter. 



OP CODE 



TRANSFER RECEIVE BUFFER TO RECORD AREA TRB 



A_ 

LABEL 



The use of the TRB instruction assumes that a receive record area has been established by one of the 
routines previously described in this section. (It is possible to use the TRB instruction with a label in 
the A parameter that references a memory address other than an established receive record area. 
However, the entire 32 word receive buffer will be transferred, overlaying the 32 words following the 
base address referenced by the LRBR.) There can be several such record areas, depending upon user 
memory available and the program requirements and any of them may be accessed by the A parameter. 
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Transfer to Accumulator as Numeric 

TRANSFER TO ACCUMULATOR AS NUMERIC 



OP CODE 



TRBA 



_A 

0-16 



Since the Accumulator has a maximum of 16 digit positions available, 16 digits is the maximum number 
permissible in the A parameter of this instruction. This instruction is terminated before the "A" number 
of digits are transferred if a field identifier code is encountered. 

The TRBA instruction moves characters from some memory address. As was discussed earlier, when 
moving data from memory, the LRBR instruction indicates from where . So, the last LRBR instruction, 
at the current RCP position, will indicate from which buffer or record area and from which position in 
that buffer the transfer will take place. 

No matter, however, where the digits are being transferred from, they will be placed in the Accumulator 
as numeric digits. This deserves some special consideration. 

Example: 

OP CODE A 



TRANSFER TO ACCUMULATOR AS NUMERIC 



TRBA 



16 



I 



Result in Accumulator: 



E803EE01EB55ED0 

t 

1 Digit Pos. 15 

Digit Pos. 



In this instance, the "E's," "B's," and "D's" in the Accumulator resulted from a 3,E, and a 3,B, and a 
3,D in memory which are valid codes for the TRBA instruction. The "E" in the Accumulator is, in 
reality, a hexadecimal 14, the "B" a hexadecimal 11, and the "D" a hexadecimal 13. 

NOTE: Let's say the contents of the Accumulator were moved to a memory location, e.g., word 30. 
Word 30 would then look like this: 



syllable 
syllable 1 
syllable 2 
syllable 3 

These are the machine codes for these mnemonics: 



LABEL 



OP CODE 
AL 
POS 
AR 
OC 



A 

1 

55 
1 
3 



E301 
EB55 
EE01 
E803 

B 



REMARKS 

Advance left 1 
Position to 55 
Advance right 
Open carriage, advance 3 
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It is important to remember that the TRBA instruction, while designed to transfer one character at a 
time into the Accumulator, must "scoop up" two digit positions from the memory location indicated by 
the current LRBR and RCP instruction in order to determine the digit being transferred. Look at the 
US ASCII chart again page 2-65 Every code in the table is represented by a row and column and must 
occupy 8 bits. The "numbers" in the table are located in column three. Since there are 16 rows in the 
table, column 3 has 16 entries: 0-9 and the hexadecimal digits (a, b, C, D, E, and F) ":", ";", "<", 
«_» «>„ and « ? » This information is useful when, for instance, an "A" is desired in the Accumulator 
as a result of a TRBA instruction. The central processor would send to the TC 500 the USASCII 
equivalent of a colon (:). In USASCII code, it is "3,A." When the TRBA instruction encounters the 8 
bit representation of a colon (3,A), the upper four bits are pared off and the lower four bits are placed 
in the Accumulator. 

Used this way, the TRBA instruction is an instrumental tool for loading programs in the TC 500 using 
codes sent from a central processor. 



Transfer Alpha 



OP CODE 



A 



TRANSFER ALPHA 



TRF 



0-255 



The TRF instruction transfers alphanumeric (8 bit) characters from the memory location specified by 
the last LRBR instruction beginning at the current RCP position to the memory location specified by 
the last LKBR instruction beginning at the current SCP position. The number of characters to be 
transferred is specified by the A parameter of the TRF instruction; the instruction is terminated by the 
transferring of the exact number of characters specified or by encountering a field identifier code. When 
the instruction is terminated, no matter how it is terminated, (by reaching the number of characters 
specified or by encountering a field identifier code) an end of alpha code will be inserted in the next 
character position of the memory address indicated by the LKBR. The SCP is not incremented for that 
code, however. 

The following example attempts to show how several product codes, which have come from a central 
processor, can be stored in TC 500 user memory: 

First word of Receive Buffer: 

" I T E M # " 



4954454D23 




f I 
1 Digit Pos. 15 

Digit Pos. ' 


. 



Example: 



LABEL 



LOAD RECEIVE BUFFER REGISTER 
LOAD KEYBOARD BASE REGISTER 
TRANSFER ALPHA 
RESERVE REGION 



STORE 



OP CODE 


A. 


LRBR 


STORE 


LKBR 


STORE 


TRF 


5 


REG 


1 
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This is what "STORE" would look like after the transfer: 
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The RCP and SCP are incremented for each character transferred; the RCP will also be incremented for 
a field identifier code if one is present. The overflow flag will be set if either pointer is incremented past 
255, or if ETX is received. 



Print Alpha From Memory Location Designated By Last LRBR Instruction 
PRINT ALPHA RECEIVE BUFFER 



OP CODE 



PAB 



A_ 

0-150 



The PAB instruction usually is used with a receive buffer or record area but will print from any memory 
location designated by the last LRBR instruction beginning with the current RCP position. The printing 
will continue until the exact number of characters have been printed, or until a field identifier code is 
encountered. For each character printed, the RCP will be incremented by 1 . If the RCP is incremented 
past 255, the overflow flag will be set. 



I 



Example: 



LABEL 



LOAD RECEIVE BUFFER REGISTER 

PRINT ALPHA 

ESTABLISH RECEIVE RECORD AREA 



ESTB 



OP CODE 
LRBR 
PAB 
RECEIV 



A_ 
RECEIV 

15 



NOTE: It is also possible to print from memory using the PA instruction. The distinction is the 
flexibility of the PAB instruction since it allows the programmer to designate a starting character 
position within a word (done by setting RCP) and to designate the exact number of characters to be 
printed. The PA instruction simply prints from the first character position of the word specified by its 
A parameter until it encounters the end alpha code. 

PREPARING MESSAGES FOR TRANSMISSION 

Remember from the discussion of unpacking messages received that instructions which transferred 
characters and printed characters were not limited by word boundaries. The transfer is guided by a 
character pointer (RCP). Likewise, in preparing a message for transmission, those instructions dependent 
on a character pointer (SCP) and an LKBR instruction are not limited by word boundaries. 
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TSB 
TRAB 
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If any of these instructions are used to transfer data to the transmit buffer while the transmit ready flag 
is set, the instruction is held up from being executed. Normally, the transmit ready flag is interrogated 
before information is moved into the transmit buffer. 



Transfer Send Record Area 



A message may be prepared for transmission in a user memory send record area and then be transferred 
to the transmit buffer. This transfer will move the entire 32 words of a send record area to the transmit 
buffer. The send record area is determined by the A parameter of the TSB instruction. The A parameter 
is the label of a record area established by one of the routines using ESTB. The End of Text Character 
will be automatically inserted after the last character of the message. 



TRANSFER SEND RECORD AREA 



OP CODE 



TSB 



LABEL 



Transfer from the Accumulator into the Memory Address Specified by the Last LKBR 

OP CODE A B. 

TRANSFER ACCUMULATOR TO "LKBR" TRAB 0-15 or 1 

The TRAB instruction will transfer up to 15 numeric digits (4 bits) from the Accumulator into the 
memory location designated by the last LKBR instruction, placing the digits into memory as 8 bit alpha 
characters beginning with the current position of the SCP. 

The digit position of the Accumulator from which digits are to be transferred is designated by the A 
parameter. The B parameter must be either a zero or one: A "1" meaning leading zeros will be 
transferred and a "0" meaning leading zeros will not be transferred. 



Example: 



LABEL 



LOAD KEYBOARD BASE REGISTER 
TRANSFER ACCUMULATOR 
ESTABLISH 2 WORD REGION 



ADRES 



OP CODE 


A^ 


LKBR 


ADRES 


TRAB 


10 


REG 


2 



The transfer could also have been to the send buffer or send record area. 
Example: 

LOAD KEYBOARD BASE REGISTER 
TRANSFER ACCUMULATOR TO LAST "LKBR" 



OP CODE 
LKBR 
TRAB 



10 
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TRCB 
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If the Accumulator looks like this prior to execution of TRAB: 
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then the first and second words of the transmit buffer would look like this after the execution: 



1st word 
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2nd word 



If the Accumulator looked like this prior to execution of the same instructions: 
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then the first and second words of the transmit buffer, would look like this: 
1st word 



3 9 
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2nd word 



Those digits occupying positions in the Accumulator higher than the digit position specified by the A 
parameter were ignored, and, since preceding zeros were not transferred, the first digit moved was the 
"9" in digit position 8. 



Transfer Alphanumeric Data 

TRANSFER ALPHA 

Refer to Page 2-70 for complete discussion of this instruction. 
Transfer Character to Memory Address Specified by the Last LKBR 

TRANSFER CHARACTER TO 



OP CODE 



TRF 



0-255 



OP CODE 



TRCB 0-15 



B 

0-15 
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The TRCB instruction transfers the USASCII code designated by the decimal value in the "A" and "B" 
parameters into the memory address specified by the last LKBR instruction, with the first character 
being transferred to the position indicated by the current position of the SCP. For each character 
transferred, the SCP is incremented by one. 

To use this instruction, it is necessary to know the USASCII row and column designation of the 
character to be transferred. The A parameter indicates the column number from the USASCII table, and 
the B parameter is the row number. 

For example, if an asterisk (*), USASCII column 2, row 10, is to be placed in the buffer, then the 
instruction to accomplish this is: 

OP CODE A 



TRANSFER CHARACTER TO 



TRCB 



B 



10 



Type to Memory 

OP CODE 

TKM 



_A 
0-150 



The TKM instruction allows the operator to enter data directly into the memory address specified by 
the last LKBR beginning with the current position of the SCP. The SCP will be incremented for each 
character entered and an end of alpha code will be placed in memory after the last character ended. 
However, the SCP is not incremented for this character. 

The use of the backspace key will cause the SCP to be decremented for each depression. However, the 
SCP cannot be decremented beyond the position held when the TKM instruction was encountered. 

LABEL 



LOAD KEYBOARD REGISTER 
TYPE INTO MEMORY 
ESTABLISH 4 WORD REGION 



AREA 



OP CODE 


A 


LKBR 


AREA 


TKM 


16 


REG 


4 



The instruction may have been used to enter data into the transmit record area: 

LABEL OP CODE _A 

LOAD KEYBOARD BASE REGISTER LKBR SEND 

TYPE INTO LAST "LKBR" TKM 25 

ESTABLISH SEND RECORD AREA SEND ESTB 

FIELD IDENTIFIER CODES AND VARIABLE LENGTH FIELDS 

Imagine a situation where a customer's name, street address, city and state are being transmitted to the 
TC 500 to be printed on 3 different lines of an invoice. Further, let's assume the message is in the 
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Receive Buffer and the programmer wishes to use the PAB instruction to print the name on the ship-to 
portion of the invoice. What should the programmer put in the A parameter of the PAB instruction? If 
the name is "Acme Printing," the A parameter should be 13 characters. Names are of variable length, 
however, and there is a convention in GP 300 that allows for varying length fields. This convention is 
called a "field identifier code." Whenever a field identifier code is encountered by any of the following 
data comm instructions, execution is terminated and the next instruction will begin. These instructions 



are: 



LABEL 


OP CODE 


A^ 




TRBA 


0-16 




TRF 


0-255 




PAB 


0-150 



REMARKS 

Transfer as numeric 
Transfer alpha 
Print from buffer 



Valid field identifier codes are in columns and 1 of the USASCII Chart. The two charts below show 
the codes, their 4 bit hexadecimal value and their accompanying flag patterns. 

The codes from column present problems if the "Y" flags are used in the TC 500 user program. After 
reading a column field identifier code, all four Y flags are either set, set or reset and the appearance 
of these Y flags could seriously upset the logic of the TC 500 program if the Y flags are interrogated 
and acted upon without knowledge of these additional flag settings. This same problem could arise when 
reading column 1 codes and when interrogating the K flags. Therefore, the use of these field identifier 
codes must be given careful consideration and their use must be coordinated with the central processor. 



I 



NO FLAGS SET 


Y FLAGS SET* 


K FLAGS SET* 


TEST FLAGS SET 




3 2 14 


3 2 14 


UI LO 


NUL 


SOH 1 
STX 10 

ENQ 10 1 
ACK 110 
BEL 111 
BS 10 
HT 10 1 
LF 10 10 
VT 10 11 
FF 110 
CR 110 1 

50 1110 

51 1111 


DCl 1 

DC2 10 

DC3 11 

DC4 10 

NAK 10 1 

SYN 110 

ETB 111 

CAN 10 

EM 10 1 

SUB 10 10 

ESC 10 11 

FS 110 

GS 110 1 

RS 1110 

US 1111 


ETX 1 



*Y and K flags designated are set if "1" and reset if "0" 

It is generally agreed that many of the above USASCII codes should never appear in a text. EOT is 
specifically filtered out by the Data Communications Processor. NUL does serve as a field identifier but, 
as indicated in the chart above, it terminates the instruction but does not set any flags; neither does it 
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reset any previous flags. It merely terminates the instruction. ETX has special significance in that when 
ETX is detected during a transfer instruction, the Overflow flag will be set and the instruction 
terminated. 

Many of the above codes should not appear in a text but if they do, the TC 500 will accept them and 
set the flag pattern indicated above. The chart below shows the codes that normally can be a part of a 
text message. Some codes from the above chart may be excluded by Central Processors or by Line 
Adapters. Applicational programing should consider these as termination and flag setting codes rather 
than the entire range listed in the above table. 



NO FLAGS 


Y FLAGS 


K FLAGS 


TEST FLAGS 




3 2 14 


3 2 14 


UI LO 


NUL 


BS 10 
HT 10 1 
LF 10 10 
VT 10 11 
FF 110 


DCl 1 
DC2 10 
DC3 11 
DC4 10 

FS 110 
GS 110 1 


ETX 1 



Now let's look at some examples in which we will attempt to show proper use of field identifier codes. 

Example 1: 

An invoice ship-to region has been defined as consisting of from 2 to 4 lines of not more than 25 
characters per line. In addition, the last line of the ship-to address will determine if the sold-to address is 
"SAME" or if it requires a separate address. 

PROBLEM: The TC 500 programmer must program for variable length fields and for variable number of 
fields. He must also make a decision whether to print "SAME" in the sold-to address area or to begin 
printing a new sold-to address. 

DECISION: After each field or line of the ship-to address a field identifier code will be inserted by the 
central processor. Let's make this "DCl," except for the last line of the ship-to address which will be 
"DC2" if the sold-to address is "SAME" or a "DC4" if sold-to address is another distinct address. A 
"CAN" code will terminate the last line of the sold-to address. 

Here are some programing suggestions that will accomplish the necessary invoice addressing routine. 
(Assume the necessary steps have been taken to establish a receive record area, to establish alpha 
constants, etc.) 
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This routine is very flexible. Each line printed can be of any length up to 25 characters. If the field 
(line) is less than 25 characters*, the field identifier will terminate the instruction and set a K flag 
pattern. Also, there may be any number of lines to an address since either Kl or K2 will mark the end 
of the last line of the address. 



LABEL 


OP CODE 


A 


PRTLIN 


LRBR 


RECEIV 




AL 


2 




RST 


K 




POS 


5 




PAB 


26 




EX 


K 




BRU 


PRTLIN 




EX 


K 




AL 


5 




PA 


SAME 




BRU 


OUT 




EX 


K 




AL 


5 




BRU 


PRTLIN #1 




EX 


K 




BRU 


OUT 


Example 2: 







# 



1234 



REMARKS 
Load Receive Buffer Register 
Advance left 2 lines 
Reset K flags 
Position to print 
Print on address line 
K4 - means more lines 
Print another line 
Kl — ship-to = sold-to 
Advance to sold-to area 
Print "SAME" 
Exit the routine 
K2 — means sold-to address 
Advance to sold-to area 
Base to print new address 
K3 — end of address routine 
Exit the routine 
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This example shows how field identifier codes may be helpful while constructing messages for 
transmission to the central processor. 

Assume we are in a file maintenance routine and wish to send the name and number of a customer to 
the central processor. Every name has a corresponding number. 

•Notice the A parameter of the PAB instruction is 26. The problem definition permits only 25 
characters per line. In the event, however, the field is exactly 25 characters long, the extra character in 
the A parameter will allow the PAB instruction to pick up the field identifier code. Otherwise, the 
character pointer will be pointing at the 26th character at the time of execution of the next PAB 
instruction since it is not incremented when reading an F.I. This PAB instruction would read the field 
identifier and terminate, instead of reading the next field. 
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PROBLEM: The TC 500 programmer must allow for several such combinations of names and numbers 
and also must distinguish between the names and numbers. 

DECISION: Every name will be followed by the field identifier "DC2." Every customer number will be 
identified by a trailing "DC4" if there are more names and numbers to follow or a "CAN" if the 
current customer number is the last one. After indexing a name, the operator terminates with OCK 1. 
After indexing a number, the operator terminates with OCK 2 if there are more names and numbers and 
OCK 3 or OCK 4 if there are no more. 



LABEL 


OP CODE 


A 


# 


B 


LODBUF 


LKBR 
AL 
POS 
TKM 


XMIT 

2 
5 
25 








EX 


K 




1 




TRCB 


1 




1 




BRU 


LODBUF 


#1 






EX 


K 




2 




TRCB 


1 




2 




BRU 


LODBUF 


#1 






EX 


K 




3,4 




TRCB 


1 




8 




SET 


R 




3 




BRU 


AWAY 







REMARKS 

Load transmit buffer 
Advance to type 
Position to print 
Index name/number 
Kl — means name 
1,2 = DC2 = OCK 1 
Index again 
K2 — means number 
l,4 = DC4 = OCK2 
Index again 
K3,4 — last number 
1,8 = CAN = OCK 3 
Set transmit flag 
Exit routine 



The point was made earlier in this section that many data communications instructions involve moving 
data from one memory address to another. Most of the instructions moving data from a memory address 
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have a counterpart for moving data to a memory address, 
characteristics: 



The following chart depicts these 



CAPABILITY (TO) 



INSTR 



Transfer All Data to "N" 

"To" Character Pointer 

Transfer Alpha To "N" 

Transfer Numeric To "N" 
(usually Transmit Buffer) 

Transfer "N" To Transmit Buffer 
(N usually Send Record Area) 

Type to "N" 

Transfer Character To "N" 
(N usually Transmit Buffer) 



LKBR 


LRBR 


SCP 


RCP 


TRF 


TRF 


TRAB 


TRBA 



TSB 



TKM 



TRCB 



None 



INSTR 



(FROM) CAPABILITY 



TRB 



PAB 



None 



IRCP 



Transfer All Data From "N" 

"From" Character Pointer 

Transfer Alpha From "N" 

Transfer Numeric From "N" 
(usually Receive Buffer) 

Transfer From Receive Buffer 
(usually Receive Record Area) 

Print From "N" 

(N usually Receive Buffer) 



Increment "From" Character 
Pointer 
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When the TKM instruction is terminated by the use of an OCK or a PK, an. end of alpha code is 
automatically inserted behind the last character indexed. However, the SCP is not incremented for that 
character. Therefore, unless a field identifier code is inserted or unless the SCP is changed, the next 
TKM or TRCB instruction will begin immediately after the last text character. 

When the central processor reads the field identifier codes, it will be able to determine the next 
appropriate action depending on the code read. 

"D" FLAG GROUP 

In addition to the message received (R2) and transmit ready (R3) flags, there is a corresponding pair of 
flags - the data comm processor transmit ready (D3) flag and the data comm processor message 
received (D2) flag - that give the programmer a faster indication of the status of the transmit and 
receive flags. Since R2 and R3 are set or reset, respectively, by firmware only after D2 and D3 have 
been interrogated, it might be faster for a programmer, for example, to interrogate the D3 flag with a 
standard SKIP or EXECUTE instruction and programmatically reset R3 (as opposed to waiting for 
firmware to do it). A new message could then be transferred to the transmit buffer and the transmit 
ready light could again be set. 

OTHER DATA COMMUNICATION INSTRUCTIONS 

GP 300 has a group of instructions that allows the programmer to assume some firmware responsibilities. 
An example is the transmission number that is part of the header portion of a message. This number is 
usually calculated by firmware and is not an important programing consideration. However, there are 
two instructions in GP 300 that allow the programmer to transfer the transmission number to the 
Accumulator and also to assign any 1 , 2, or 3 digit number to the transmission number. 

*N signifies a memory location 
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RSA 
LSA 



(DC) 



The following section will discuss several similar instructions and their proper use. 
Transmit Address 

1 . Retrieve Send Address 



RETRIEVE SEND ADDRESS 



OP CODE 



RSA 



After this instruction has been executed, the four most significant digit positions of the Accumulator 
will contain the two-character machine send address. These are alpha characters and each character will 
occupy two digit positions in the Accumulator. For example, if the send address is 1A, then the 
Accumulator will look like this after execution of the RSA instruction. 



3 


1 


4 


1 



































,, 


n 












Digit Position 


0- 











It is then up to the programmer to manipulate, store, print, or change the machine address. 
2. Load Send Address 



LOAD SEND ADDRESS 



OP CODE 



LSA 



Upon execution of this instruction, the four high order digit positions of the Accumulator will be 
committed to memory as the Send Address for the TC 500. 

These are 8 bit alpha characters, (refer to preceding examples) and, since they must occupy the high 
order positions of the Accumulator, the numeric keyboard instructions are not best suited to arrange the 
data in the Accumulator as required. This is particularly true since the operator must know the 
USASCII chart to accomplish the data format. For example, if the desired Send Address is "XY," then 
"5,8" and "5,9" (the USASCII equivalent of XY) would be entered. 

All characters in the transmit buffer are USASCII coded. They are 8 bit characters. When the characters 
are placed in the Accumulator as numeric digits, they are 4 bit. Thus, they lose the upper four bits. This 
is true of any character in the receive buffer or record area, whether it is a USASCII alpha character or 
numeral. Therefore, the only valid characters which may be correctly transferred from the memory 
address indicated by the last LRBR into the Accumulator are from column 3 of the USASCII chart, any 
of the field identifier codes and also the "+" and "-" characters from column 2. If an invalid code is 
transferred into the Accumulator, the S flag will be set, the RCP will be incremented, and the transfer 
will continue. Here are some examples: 
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Rec. Record Area 
"RECEIV" 



|3[0|3|1|3|2 



3 3 3 



5 3 63 



v^ 



7|4|H4|2|4|3|4|4|3|E|3l8|3|0|3|3|3|E|3|E|3|0|3|l|3|E|3|B|3|S|3|S| 



1st Word 2nd Word 3rd Word 

Rev. Buff, or Rev. Rec. Area 



|3|E|3|3|3|0|3|1|X|X|X|X|X|X|X|X| 



4th Word 



Example 1 

LOAD RECEIVE BUFFER REGISTER 
TRANSFER TO ACCUMULATOR AS NUMERIC 
Result in Accumulator: 



OP CODE 
LRBR 
TRBA 



RECEIV 

8 






















1 


2 


3 


4 


5 


6 7 


t t 

1 Digit Pos. 15 












] 


Dig 


it I 


*os. 
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At this point, the RCP is at 9. Note that it will not be necessary to again designate where digits will be 
transferred from if "RECEIV" is going to be the donor address. The next example is intended to show 
the result when invalid characters are transferred into the Accumulator, using the current RCP position. 

Example 2 



TRANSFER TO ACCUMULATOR AS NUMERIC 



OP CODE 



TRBA 



4 



Result in Accumulator: 







1 


2 3 


il 


,1 




,i 






Digit Pos. 





In this instance, the characters in the buffer were respectively, A, B, C, and D. They were alphabetic 
characters, and, when transferred into the Accumulator as numeric using the TRBA instruction, the 
upper four bits were pared off, leaving the lower four bit representation. Also, the Accumulator S flag 
was set, which could have been interrogated and acted upon. 

Look at a USASCII chart. Notice that the lower four bits of the USASCII representation of any of the 
codes from column 3 are the same as the numeral depicted, e.g., a "3" in the USASCII chart is 3,3 and 
a "7" is 3,7. When the TRBA instruction acts upon a 3,7 in memory, the result is a "7" in the 
Accumulator. 



2-81 



RRA 
LRA 



(DC) 



An easier approach utilizes alpha keyboard entries. The suggested sequence of instructions follows: 



LABEL 



WORK 



OP CODE 

LKBR 

TKM 

TRA 

LSA 

REG 



_A 
WORK 
2 
WORK 



REMARKS 

Designate memory area 
Enter 2 character address 
Transfer to Accumulator 
Load Send Address 
Reserve one word 



Receive Address 

1. Retrieve Receive Address 



RETRIEVE RECEIVE ADDRESS 



OP CODE 



RRA 



This instruction performs like the Retrieve Send Address instruction except it is the Receive Address that 
is brought into the four high order digit positions of the Accumulator. The Accumulator format is the 
same. Again, the program must provide for doing something with the contents of the Accumulator. 

2. Load Receive Address 



LOAD RECEIVE ADDRESS 



OP CODE 



LRA 



The Accumulator is transferred to the Receive Address Register by this instruction. The programing 
steps to get the Receive Address in the required Accumulator positions are the same as those outlined 
for the Send Address. (Refer to the Load Send Address instruction.) 

NOTE: In addition to the Receive Send Addresses, the TC 500 has a permanent machine address. It is 
located in word 1064 and is substituted for the Receive and Send Addresses every time the power is 
turned on the TC 500 or when the program halt button is used. The Ready Button does not reload the 
Send and Receive Addresses. This address may only be accessed by unprotecting the 2nd track of Data 
Comm memory and using memory modify to change the permanent address. 

Send Transmission Number 

The TC 500 maintains a transmission number that accompanies every message it sends to a central 
processor. It may be a one, two, or three digit number. Upon receipt of an "ACK" from the central 
processor resulting from a successful transmission, the TC 500 increments the number by one. If the 
transmission number is one digit only, it will return to zero every ten transmissions. If it is a two digit 
number, it will return to zero after each one hundred transmissions; for a three digit number, it becomes 
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RSN 


LSN 


RTN 


(DC) 



zero every one thousand transmissions. The number is not incremented, however, until the ACK has 
been received. 

1. Retrieve Send Transmission Number 

OP CODE 

RETRIEVE SEND TRANSMISSION NUMBER RSN 

This instruction transfers the 1, 2, or 3 digit USASCII Send Transmission Number from its register into 
the 2, 4, or 6 most significant digit positions of the Accumulator. The balance of the Accumulator will 
contain zeros. The programmer must decide what to do with the Send Transmission Number once it is 
in the Accumulator. Perhaps it will be printed, stored in memory, or incremented or decremented. It 
depends on the program requirements. 

2. Load Send Transmission Number 

OP CODE 
LOAD SEND TRANSMISSION NUMBER LSN 

Execution of this instruction will cause transfer of the Accumulator to the Send Transmission Number 
Register. Only the 2, 4, or 6 high order digit positions may contain significant digits. The rest must 
contain zeros. (The number of positions in the Accumulator that may contain significant digits is 
determined by the length of the Send Transmission Number - 1,2, or 3 digits.) 

Expected Transmission Number 

The TC 500 maintains an Expected Transmission Number that it compares against the actual 
transmission number sent by the central processor. If the two numbers are equal, the TC 500 will 
increment the Expected Transmission Number. This number will return to zero, after 10, 100, or 1,000 
transactions depending upon the length of the number chosen. 

If the numbers do not compare, the Transmission Failure Flag will be set (D2) but the message is still 
received. 

In most cases, the central processor will simply turn around the Send Transmission Number it receives 
from the TC 500 and send it back to the TC 500. In this way, the TC 500 is able to synchronize the 
sequence of messages it sends and receives. The messages the TC 500 receives are usually a response to 
the last message it transmitted. Synchronization is not a problem, then. Transmission number checking 
and manipulating may be desirable, however, whenever the TC 500 program is not receiving and 
transmitting messages one-for-one. The use of the RSN, LSN, and the following two instructions is left 
to the discretion of the programmer. 

1. Retrieve Expected Transmission Number 

OP CODE 
RETRIEVE EXPECTED TRANSMISSION NUMBER RTN 
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LTN 
RTH 
RPR 



(DC) 



This instruction transfers the 1, 2, or 3 digit USASCII numeric character "Expected Transmission 
Number" from its register into 2, 4, or 6 most significant digit positions of the Accumulator. The 
balance of the Accumulator will contain zeros. Just like the other "Retrieve" instructions, the 
programmer must decide how he will handle the data in the Accumulator; i.e., print, store, increment, 
etc. 

2. Load Expected Transmission Number 

OP CODE 

LOAD EXPECTED TRANSMISSION NUMBER LTN 

This instruction transfers the contents of the Accumulator in the Expected Transmission Number 
Register for messages received. Only the 2, 4, or 6 most significant digit position of the Accumulator 
may have significant characters. The balance of the Accumulator must contain zeros. 

The data in the Accumulator must be represented by USASCII code. It is therefore suggested that the 
same approach used in loading the Send Address be used in loading the Expected Transmission Number. 

Retrieve Transmission Number 

OP CODE 

RETRIEVE TRANSMISSION HEADER RTH 

Execution of this instruction transfers into the Accumulator the contents of word 1 1 84. This word 
contains the last transmission number received from the central processor. The transmission number is 
USASCII coded and occupies the 2, 4, or 6 high order digits of the Accumulator. The next 2 digit 
positions reveal the type of Select Character (since this word refers to the last message received ) used 
during the last transmission. A broadcast select would be represented by a "t" (7/4); a fast select would 
be represented by a "s" (7/3); a group select is a "u" (7/5); and a select is a "p" (7/0). 

This information will be in digit positions 13 and 12, or 11 and 10, or 9 and 8 depending upon the 
length of the transmission number. 



Retrieve Character Pointer Register 



OP CODE 



RETRIEVE POINTER REGISTER RPR 

This instruction will transfer the contents of the Character Pointer Register into the Accumulator. All 
digits in the Accumulator will be hexadecimal and the format of the Accumulator will be as follows: 







B 


B 










B 


B 






w 


W 


L 


L 


W 


W 


W 


W 


L 


L 


W 


W 














O 























R 


R 


C 


C 


R 


R 


R 


R 


c 


C 


R 


R 


D 


D 


K 


K 


D 


D 


D 


D 


K 


K 


D 


D 



digit positions 15 14 13 12 11 10 9 8 7 6 5 4 3 2 10 

RCP SCP 

BASELRBR BASE LKBR 

WORKING LRBR WORKING LKBR 
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There is more information stored in the Character Pointer Register than just the character pointers. The 
Keyboard Base Register and the Receive Base Register have both their base address and their working 
address maintained in the Character Pointer Register. The meaning of the Accumulator format can best 
be explained with an example. 

Let's say the Accumulator looked like this after execution of the RPR instruction: 

digit position 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

hexadecimal val. 62 0C 11 6 14-3.1 31 1 A 1 

Digit positions 8, 9, and 10 reveal the LRBR base position - word 96 of block 1 (351). Digit positions 
12 and 13 are the current position of the Receive Character Pointer - 12. Digit positions 11,14, and 15 
reveal the current word of memory being used as the Receive Base Register — word 97 of block 1 
(352). This makes sense because the receive character pointer has been incremented 1 1 times. Since each 
word may contain 8 USASCII characters, the information transfer will be from LRBR base address plus 
1 — word 352. The same logic applies to determining the status of the Send Character Pointer and the 
Keyboard Base Register. 

Polled Flags Register 

1. Retrieve Polled Flags Register 

OP CODE 

RETRIEVE POLLED FLAGS REGISTER RPF 

This instruction transfers into the Accumulator the contents of the Polled Flags Register. This register is 
really only one digit (4 bits) in which each bit has significant meaning. Since this digit is transferred into 
the Accumulator sign position, the Accumulator flags may be tested and acted upon. Here is how the 
flags function, with their associated Accumulator flag shown: 

POLLED FLAG ACCUMULATOR FLAG MEANING 

3 M This TC 500 has been polled or selected. 

2 C Another TC on the line has been polled or 

selected. This flag will be set when there is 
any polling or selecting for any other TC on 
the line. 

1 S There is a break in the communication line. 

The carrier drops from the CPU while the 
TC 500 is transmitting. This function pertains 
only to 4 wire systems. 



Notice the Accumulator "— " flag is not represented. There is no corresponding Polled Flag. 
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LPF 
RTF 



(DC) 



After execution of the RPF instruction, the program should interrogate the Accumulator flags and 
perform according to the program requirements.* 

2. Load Polled Flags Register 

OP CODE 
LOAD POLLED FLAGS REGISTER LPF 



To load the Polled Flags Register, the Accumulator must be cleared and the Accumulator flags set or 
reset, depending upon the Polled Flags status required by the program. Then, execution of the LPF will 
load the Polled Flags Register with the flags set. 

Two Wire/Four Wire Register 

The TC 500 may be connected to a central processor two ways. When using a data set to establish 
connection with the central processor, the transmission media is known as "2 wire." When the data set 
is not used, and the TC 500 is on a "direct connect" line to the central processor, then the transmission 
media is known as "4 wire." 

The Data Communications Processor contains a special register to enable two or four wire transmission 
mode. One bit in this register is used to determine which mode is active. 

1 . Retrieve Two Wire/Four Wire Register 



OP CODE 
RETRIEVE TWO/FOUR WIRE REGISTER RTF 



Execution of this instruction will transfer the contents of the two wire/four wire register into the 
Accumulator. When the Accumulator M Flag is on, the mode is two wire; when it is off the mode is 
four wire. Like other "Retrieve" instructions, the user program must then interrogate the Accumulator 
flag and perform according to program requirements. 

2. Load Two Wire/Four Wire Register 



LABEL OPCODE ABC REMARKS 



LTF Load Two/Four Wire Register 

•This instruction is most useful in debugging a new system. It will at least reveal if a poll or select from 
the central processor is getting through to the TC 500. 
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Execution of this instruction will transfer the contents of the Accumulator into the Two or Four Wire 
Register. The mode will then be 2 or 4 wire depending upon the status of the Accumulator M flag at 
the time of execution.* 

INPUT WITH PUNCHED PAPER TAPE/EDGE PUNCHED CARD READER 

Instructions are provided to read punched paper tape or edge punched cards, using a Burroughs Style A 
581 Paper Tape/Edge Card Reader as the input adjunct. All subsequent reference to "paper tape" 
applies both to punched paper tape and to edge punched cards, unless indicated otherwise. 

Tape reading is serial, one character at a time, at a speed up to 40 characters per second (when no 
printing accompanies it). When reading paper tape and printing, the reading speed is up to 20 characters 
per second; when reading and punching only (no printing), reading speed is up to 40 cps. 

The Series L/TC internal character code is USASCII; however, any 5, 6, 7, 8 channel paper tape code 
can be read and interpreted by utilizing a Table of Input Code Assignments for conversion of the paper 
tape code into the internal USASCII code. The functional codes in a code set may be used as field 
identifier codes to terminate tape reading and set flag patterns, or may be ignored (refer to the Table of 
Input Assignments in Appendix I). The scheme of character parity checking for a particular code set is 
also a function of the Table of Code Assignments. Firmware for 5 channel code is different than that 
for 6, 7, or 8 channel "table look-up" firmware or for USASCII No Table firmware. 

PAPER TAPE READER INSTRUCTIONS 

The Paper Tape Reader instructions are designed to function both as "read" instructions and as 
"keyboard" instructions. 

When all tape reading conditions exist, i.e., the reader is on, the photo-electric light is on, and media is 
present, reading of the paper tape will occur according to the specifications of the instruction. 

If any of the above conditions do not exist, then the reader is not operable (a "reader condition" has 
occurred). The read instruction now reverts to its keyboard counterpart**, and the keyboard buffer is 
cleared so that the operator may now manually index that data required by the altered read instruction. 
Note that any data resident in the keyboard buffer is lost when the read instruction fails to execute. It 
follows that the reader instruction must be reached before a manual entry is made in its place. Because 
if the operator anticipates this condition and indexes data before the program halts, the data will be 
lost. 

The mnemonic representations of the read instructions are the same as selected keyboard instructions 
with the addition of a prefix letter "R." 

Instructions that involve punching paper tape along with reading of paper tape will inhibit the punch 
part of the instruction if the tape perforator is turned off. In addition, the Punch Off Indicator light is 
turned on and Punch Off Flag is set (refer to Page 2-95). 
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*The user should set the mode of transmission after firmware is loaded into the machine. The mode 
only needs to be set once; thereafter, unless firmware is reloaded, the mode will remain the same until 
set by another LTF instruction. 

"EXCEPTION: RNK reverts to a NKRCM (see Page 2-4). 
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RTK 


RTKM 


REAM 


<PT> 



PAPER TAPE/EDGE PUNCHED CARD INPUT INSTRUCTIONS 



Read Alphanumeric Data and Print Instruction 



READ ALPHA AND PRINT 



OP CODE A_ 

RTK 0-15015" forms transport 
RTK 0-255 26" forms transport 



The RTK instruction reads from tape (i.e., paper tape or edge punched card) and prints the number of 
alphanumeric characters specified by the "A" field. The instruction will be terminated upon reading a 
field identifier code or upon completion of reading the number of alphanumeric characters as denoted 
by the "A" parameter. 

The flag patterns to be set by the field identifier codes are determined by the Table of Input Code 
Assignments (see Appendix I). 

When a "reader condition" exists, the RTK instruction reverts to a TK instruction and the keyboard 
buffer is CLEARED in anticipation of manual input. 



Read Alphanumeric Data into Memory and Print Instruction 



READ ALPHA INTO MEMORY AND PRINT 



OP CODE _A 

0-150 15" forms transport 
0-255 26" forms transport 



RTKM 

RTKM 

The RTKM instruction reads from tape into memory and prints the number of alphanumeric characters 
specified by the "A" field. The RTKM should be preceded by an LKBR instruction to indicate the 
starting word location in memory for character storage. (See 2-9.) 

The word of entry is incremented to the next higher word after each eight characters have been read. 
The instruction will be terminated upon reading a field identifier code or completion of reading the 
number of alphanumeric characters specified in the "A" field. The flag patterns to be set by the field 
identifier codes are determined by the table of input code assignments. (See Appendix I). 

If a reader condition exists, the RTKM instruction will revert to a TKM instruction. (See RTK 
instruction). 



Read Alphanumeric into Memory with Non-print Instruction 



READ ALPHA INTO MEMORY, NON-PRINT 



OPCODE 



REAM 0-150 15" forms transport 
REAM 0-255 26" forms transport 

The REAM instruction reads from tape into memory the number of alphanumeric characters specified in 
the "A" parameter; no printing occurs. The REAM instruction should be preceded by an LKBR 
instruction to denote the starting word location in memory for character storage. The word of entry is 
incremented to the next higher order word after each set of eight characters has been read. The 
instruction will be terminated upon reading a field identifier code or completion of reading the number 
of alphanumeric characters specified in the "A" field. The flag patterns to be set by the field identifier 
codes are determined by the Table of Input Code Assignments. 
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If a reader condition exists, the REAM instruction reverts to an EAM instruction. (See RTK 
instruction). 

Read Alphanumeric Data, Print and Punch Instruction 

OP CODE ^ 

READ ALPHA, PRINT AND PUNCH RXTK 0-150 15" forms transport 

RXTK 0-255 26" forms transport 
The RXTK instruction reads from tape, and simultaneously prints and punches the number of characters 

specified in the A parameter. The instruction is terminated after reading the specified number of 
characters or upon reading a field identifier code. 

The flag patterns to be set by the field identifier codes are determined by the Table of Input 
Assignments. (See table in Appendix I). 

The RXTK instruction can revert to an XTK instruction if the tape reader is not operable. If the paper 
tape punch is off, the RXTK will revert to a RTK instruction; or to a TK instruction if both a reader 
and perforator condition exist. (See RTK instruction). b 

Read Alphanumeric Data into Memory with Print and Punch Instruction I 

OP CODE _A_ 

READ ALPHA INTO MEMORY, PRINT AND PUNCH RXTKM 0-150 15" forms transport 

RXTKM 0-255 26" forms transport 

The RXTKM instruction is the same as the RTKM instruction, except that tape punching occurs 
simultaneously. 

The RXTKM instruction can revert to an XTKM instruction if the tape reader is not operable. If a 
perforator condition exists, the RXTKM will revert to a RTKM instruction; or to a TKM instruction if 
both a reader and perforator condition exist. 

Read Numeric Data into Accumulator Instruction 

OP CODE A^ Ji 

READ NUMERIC INTO ACCUMULATOR RNK 0-15 0-15 

The RNK instruction reads from the tape into the Accumulator the total number of characters specified 
by the sum (maximum of 15) of the A and B parameters. The instruction is terminated after the total 
number of characters specified have been read (fixed field) or upon reading a field identifier code 
(variable fields). The paper tape characters enter the Accumulator as digits, from low to high order digit 
positions. NOTE: No printing occurs. 

A number may be read into the Accumulator as either a fixed field or a variable field. 

With a fixed field, the tape must contain as many codes as the total number of digits required by the 
instruction. This may require that preceding zeros be included in the tape in order to obtain the fixed 
field size. Because the codes enter the low order position, reading a decimal number into the 
Accumulator requires that the maximum number of decimal places to the right of the decimal point be 
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filled with digits or zeros. Note that the separation of the fields into whole and decimal digits is 
provided to permit keyboard flexibility when a reader condition occurs (see use of NK, Page 2-4). 

Example: Read 12.25 into the Accumulator, allow for 3 decimal places, fixed field of 9. 

OP COPE _A J* 

RNK 6 3 

Tape must contain: 000012250 (no field I.D. code) 

Manual entry must be: 12250 (left to right) 

Manual entry format: 1,2, decimal, 2, 5, and 

Variable fields eliminate the "preceding zeros" requirement of fixed fields. Instead, a "field identifier 
code" immediately follows the number in the tape causing termination of the RNK. With variable fields, 
the A parameter must be 1 greater than the maximum digits allowed for that quantity so that the field 
identifier code may be read. 

Example: Read 12.25 into the Accumulator, allow for 3 decimal places with maximum of 9 digits. 

OP CODE .A B, 

RNK 6+FS = 7 3 

Tape contains 12250 FS (FS denotes field I.D. code) 

Example: Read 4000 into the Accumulator. Maximum of 4 digits. 

OP CODE A, JL 

RNK 5 

Tape contains 4000FS 
Release Media Clamp Instruction 

OP CODE 
RELEASE MEDIA CLAMP REL 

The REL instruction will cause the media clamp for paper tape or edge punched cards to open, thus 
halting any further reading until the operator places new material in the reader. 

This instruction is useful when using edge punched cards, to release the card after necessary information 
has been read, and to prevent any additional information on the card from enabling the read instruction 
for the next entry. 
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OUTPUT WITH PAPER TAPE/EDGE PUNCHED CARD PERFORATOR 

The instructions described in this section provide the means to output data into punched paper tape 
and/or edge punched cards by using a Style A 562 Paper Tape/Edge Punched Card Perforator as the 
output adjunct. All subsequent reference to "paper tape" applies both to punched paper tape and to 
edge punched cards, unless indicated otherwise. 

Tape punching is serial at a speed up to 40 characters per second when no printing accompanies it. 
When printing accompanies punching paper tape, the punching speed is up to 20 characters per second. 

The Series L/TC internal character code is USASCII and output to paper tape will normally be in this 
code. However, any 5, 6, 7, or 8 channel paper tape code can be punched by utilizing a Table of 
Output Code Assignments for conversion of the internal code into a different paper tape code (refer to 
Appendix I). The firmware for 5 channel code is different than that for 6, 7, or 8 channel "table 
look-up" firmware or for USASCII No Table firmware. 

The Paper Tape Punch Instructions provide the ability to print and punch data from the Accumulator, 
print and punch alphanumeric data from memory, and to type or type into memory while punching. In 
addition, a register is provided which counts the number of codes punched. This enables the use of 
continuous edge punched cards by making it possible to determine when one continuous card has been 
filled or when to fill any unused portion of a continuous card with feed codes before aligning the next 
continuous card to the first sprocket hole. 

The Paper Tape Punch Instructions are designed to function in three ways: 

1. When proper tape punching conditions exist, punching will occur according to the 
specifications of the instruction. 

2. If the perforator is not connected or is turned off, the punch portion of the instruction is 
inhibited and the instruction is executed in accordance with its counterpart keyboard or print 
instruction. Thus, although the program may provide for punching, the perforator may be 
turned off or discontinued without affecting the operation of the rest of the system. 

3. If the perforator is turned on but does not have media loaded, execution of the punch 
instruction is held up until the condition is corrected. 

The mnemonic representations of the punch instructions are the same as selected keyboard and print 
instructions with the addition of a prefix letter "X." 

PAPER TAPE/EDGE PUNCHED CARD OUTPUT INSTRUCTIONS 



I 



Type, Punch and Print Instruction 



TYPE, PUNCH 



OP CODE _A 

XTK 0-150 15" forms transport 
XTK 0-255 26" forms transport 



The XTK instruction allows typing, printing and punching up to the number of characters specified in 
the A field. The instruction functions like a TK instruction except that punching occurs with it. The 
termination of this instruction with an OCK or PK does not cause a code to punch. 
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If the perforator is turned off or disconnected, the XTK instruction will operate only as a TK 
instruction. 

Type into Memory, Print and Punch Instruction 

OP CODE A_ 

TYPE INTO MEMORY, PUNCH AND PRINT XTKM 0-150 15" forms transport 

XTKM 0-255 26" forms transport 

The XTKM instruction allows typing into memory, printing and punching up to the maximum number 
of characters specified in the A field. This instruction should be used in conjunction with the LKBR 
instruction to denote the entry position in memory for the characters typed. (See Page 2-9.) 

The XTKM instruction functions like a TKM instruction except that punching also occurs. The 
termination of this instruction with an OCK or PK places an End Alpha code in memory but does not 
cause a code punch. 

If the perforator is turned off, or disconnected, the XTKM instruction functions as a TKM instruction. 

Enter into Memory and Punch Instructions 

OP CODE j* 

ENTER INTO MEMORY AND PUNCH XEAM 0-150 15" forms transport 

XEAM 0-255 26" forms transport 

The XEAM instruction functions exactly like the XTKM instruction except that printing does not occur. 
If the perforator is turned off, or disconnected, XEAM will operate only as an E AM instruction. 

Print Alpha and Punch Instruction 

OP CODE A_ 

PRINT ALPHA AND PUNCH XPA LABEL 

The XPA instruction prints and punches the alphanumeric data stored in the memory location 
designated by the A field. The instruction is terminated upon reaching an End of Alpha code in the 
data; the End of Alpha code is not punched. This instruction operates like a PA instruction in every 
respect except that punching occurs. 

With the perforator turned off or disconnected, the XPA will operate as a PA instruction. 
Punch Alpha from Memory, Non-print Instruction 

OP CODE A^ 

PUNCH ALPHA FROM MEMORY, NON-PRINT XA LABEL 

The XA instruction functions exactly as an XPA instruction except that printing does not occur. 

If the perforator is turned off or disconnected, the XA functions as a No Operation (NOP) instruction. 
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Punch Special Code Instruction 



PUNCH CODE 



OP CODE A^ B 

XC 0-15 0-15 



The XC instruction punches into tape the bit pattern specified by the parameter fields. The A parameter 
indicates the decimal value of the high order 4 bits (b 8 , b ? , b 6 , b 5 , having decimal values of 8, 4, 2, 1 
respectively); the B parameter represents the decimal value of the low order 4 bits (b 4 , b 3 , b 2 , bj, 
having decimal values of 8, 4, 2, 1 respectively) in the bit configuration of the desired code. The parity 
bit must be included in the appropriate bit position when applicable. 

In the case of USASCII code the column number of the desired code in the table represents the A field 
(parity bit must be added when applicable); the row number of the desired code represents the B field. 

Printing does not occur with this instruction. If the perforator is turned off or disconnected, the XC will 
function as a "No Operation" (NOP) instruction. 



Example: Punch the USASCII code "RS" 

Bit pattern ("X" = hole in tape) 
Decimal value 
Parameter value 



b 8 


8 



D 7 


4 



b 6 


2 



X 

1 



t> 4 

X 

8 



b 3 b 2 



X X 

4 2 





1 



A = (0+0+0+1)= 1 
B = (8+4+2) = 14 

This corresponds to the USASCII table location of RS in column 1, row 14. 

Print and Punch Numeric Instruction 



I 



PRINT AND PUNCH NUMERIC 



OP CODE 



XPN 



0-14 



0-15 



The XPN instruction prints and punches the contents of the Accumulator, beginning with the high order 
digit position specified in the A parameter and with the print mask designated by the B parameter. The 
print mask is relative to the mask table established by the last LPNR instruction. (See 2-12.) 

There will be no affect on the Accumulator flags position or any other data in Accumulator positions to 
the left of the digit position specified by the A parameter. 

This instruction functions like the PN instruction except that punching occurs. 

If the perforator is turned off, or disconnected, the XPN instruction will operate only as a PN 
instruction. 
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Print and Punch Numeric Data, Shift Ribbon Instructions 



OP CODE A B 



PRINT AND PUNCH NUMERIC, SHIFT RIBBON IF MINUS XPNS- 0-14 0-14 

PRINT AND PUNCH NUMERIC, SHIFT RIBBON IF PLUS XPNS+ 0-14 0-15 

The XPNS- instruction is the same as the XPN instruction except that the ribbon color is changed if 
the Accumulator Sign Flag is set (minus). 

The XPNS+ instruction is the same as the XPN instruction except that the ribbon color is changed 
(opposite to the normal operating color of black, is red) if the Accumulator Sign Flag is reset (plus). 

If the perforator is turned off or disconnected, the XPNS- and XPNS+ function as PNS- and PNS+ 
instructions respectively. 

Punch Numeric Data, Non-print 



OP CODE 


A^ 




B 


XN 


0-14 




0-15 


■net i^noc Tir^ 


V^ VVV*-i. • 


A_ 


rvjQgV 



PUNCH NUMERIC, NON-PRINT 

The XN instruction is the same as the XPN instruction except that printing does 
word is used with this instruction since it controls the punching. (See 2-14.) The mask word selected 
may be the same as is used with other Print Numeric Instructions since it would not affect the non-print 
function of this instruction. 

If the perforator is turned off or disconnected, the XN will operate as a "No Operation" (NOP) 
instruction. 

Load Punch Count Register Instruction 

OP CODE A^ 

LOAD PUNCH COUNT REGISTER LXC 0-255 

The Punch Count Register is provided to count the number of holes punched. This enables the use of 
continuous edge punched cards by making it possible to determine when one edge punched card has 
been filled or to fill any unused portion of a continuous card with feed codes before aligning the next 
continuous card to the first sprocket hole. 

The LXC instruction will load the number contained in the A field, into the punch count register. The 
instruction is normally used at the start of each new continuous edge punched card to reset the count. 
The punch count register is incremented by one for each code punched from any punching instruction. 
If the register is equal to 255, incrementing causes the register to become 0. 

Modify by Punch Count Register Instruction 

OP CODE 

MODIFY BY PUNCH COUNT REGISTER XMOD 
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The XMOD instruction will modify the parameter field of the next instruction by the contents of the 
punch count register. This modification occurs as in the MOD instruction. The XMOD cannot be 
changed by the Index Register instructions, (i.e., IIR, ADIR, etc.) 

Punching Feed Codes Instructions 

OP CODE A 



PUNCH FEED CODES XB 



0-255 



The XB instruction causes feed (sprocket) holes to be punched. The number of codes punched will be 
the difference between the number in the A field and 255. 

If the perforator is turned off, XB will operate as a "No Operation" (NOP) instruction. 

When edge punched cards are the media present, punching of sprocket holes is inhibited. Therefore, the 
card is just advanced without sprocket hole punching. 

READER AND PUNCH FLAGS 

Reader Flags 

Two reader flags are provided to enable program control over the tape reader. 

Reader flag Rl is set when a reader condition exists. A reader condition exists if any of these 
contingencies arise: 

1. The Paper Tape Reader is not turned on. 

2. Media (paper tape or an edge punched card must be positioned in the reader). 

3. The media clamp must be closed. 

4. The photo-electric device must be illuminated. 

When the reader condition exists, along with the Rl flag being set, the keyboard buffer is cleared, and 
the instruction is held up from execution pending operator action. The action depends on two 
conditions: 

1. The reader is intended to be used: Turn on the reader and then depress the Read Key. This 
reinitiates the read instruction and causes the media to be read. The Rl flag is reset. 

2. The reader is not intended to be used: The operator may make an entry through the 
keyboard. (At this point, remember, the reader instruction has reverted to its keyboard 
instruction). The Reset Key will reinitiate the tape read instruction, but it must be indexed 
prior to the use of an OCK or PK. 

Once the operator has taken either course of action, the indicator light is turned off and reader flag Rl 
is reset. 

NOTE: The keyboard buffer is cleared every time a reader instruction reverts to its keyboard 
counterpart. If the operator has anticipated this and indexed data prior to the halt in the program when 
the reader instruction becomes a keyboard instruction, then that data will be lost. The operator would 
have to index the data again. 
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Reader flags R2, R3 are reserved for Data Communication operations. (See 2-62.) 

Reader Flag R4 is set when an invalid tape code is read. Reading is not halted on the invalid tape code. 
The next read instruction will reset the R4 flag. 

The Reader flag settings can be manipulated by use of the Flag instructions. 

Punch Flags 

Four Punch Flags are provided to alert the operator of the perforator condition. 

The Punch Flag PI is set if media is not present in the perforator and the program attempts to execute 
a punch instruction. The instruction is halted. Correction of the situation will cause the system to 
resume execution of the punch instruction. 

The Punch flag P2 is set if incorrect punching has occurred during a punch instruction. The echo check 
indicator light is lit. The punching is not terminated; the flag remains set. 

The program should provide for checking flag P2 at least after each line of punching. When the flag is 
set, a Skip or Execute instruction would enable performing the necessary instruction to sound the alarm, 
punch a tape error code, or to take other corrective action. 

The Punch flag P3 is set if reel tape is being used and the supply is nearly exhausted (approximately 20 
feet remaining). The Tape Supply indicator is lit. Placing a new roll of tape in the supply reel will turn 
off the indicator and reset the flag on the next punch instruction. This condition does not halt program 
execution nor inhibit punching. 

The Punch Flag P4 is set if the paper tape perforator is "OFF." The instruction will be executed , but 
the punching will be inhibited. Switching the perforator to the "ON" condition causes the P4 flag to be 
reset on the next instruction. However, the data to be punched on the first "punch" instruction would 
be missing from the output tape. Therefore, it is recommended that a punch instruction be used during 
the program initialization routine with subsequent testing of the Punch Flags (especially the P4 flag) 
since the perforator condition is only apparent once a punch instruction is initiated. All punch flags may 
be examined by use of the flag instructions. 

80-COLUMN PUNCHED CARD INSTRUCTIONS 

With the A 595 Card Reader and the A 142 Card Punch used as peripherals to either the Series L or 
TC 500, 80-column punched cards can be used as input and 80-column punched cards can be punched 
as output. The programing instructions required to use these two peripherals as part of a program will 
be explained in two sections. The first section will deal With card input instructions, the second will 
explain card output instructions. 

80-COLUMN CARD INPUT INSTRUCTIONS 

Read Object Program Cards 

OP CODE A^ JB 

LOAD MEMORY FROM CARD LCD 0-255 

2-96 



RCD 

LCFR ~™~ 
(CRD) 



The LCD instruction causes the reading of object program cards and stores the new object program 
instructions into memory locations specified in the program cards. The A parameter specifies the 
number of cards to be read. This instruction utilizes and requires that the Card Reader Memory Load 
Routine be present in the Utility Track. 

LCD allows programmatic control of program overlays. After reading the designated number of program 
cards, the program execution continues on to the next instruction in accordance with the program 
counter. Thus, caution must be exercised to ensure that a program does not overlay the same memory 
area occupied by the LCD instruction. The program cards must be of the same format as required for 
regular program loading with the Card Reader. (Refer to Section 6 Object Program Loading, for card 
format required to load object program by card.) 

After execution of this instruction, a "Hash Total" of the program data read in, is in the Accumulator. 

If the specified number of program cards are not read, the instruction is held up, the Reader Condition 
light is turned on and the Rl flag is set. 

Placing the remaining cards to read in the Card Reader and depressing the Restart switch on the Card 
Reader, or depressing the Ready push button to return the machine to Ready mode, are the only two 
alternatives available to complete the LCD instruction. 

Reading Punched Cards 



OP CODE A B 

READ CARD RCD 

The RCD instruction reads a single 80-column punched card into words 1 through 10 of memory. All 
80 columns are read and placed in memory including blank card columns. 

During the execution of each RCD instruction, the contents of the Accumulator are destroyed and the 
Accumulator is not cleared. Any number in the Accumulator prior to a RCD instruction which is to be 
used later in the program, should be transferred to a memory location to save it, else it will be 
destroyed in the Accumulator. 

If a card is not present in the Card Reader, when a RCD instruction is to be executed, the Reader 
Condition indicator light is turned on, flag Rl is set, and the instruction is held up. 

Placing a card in the Card Reader and depressing the Restart switch on the Card Reader will enable the 
instruction to be completed and allow the program to continue to the next instruction. The other 
alternative would be to depress the Ready push button, to return the machine to Ready mode. 

Defining Card Field Formats 

OP CODE A^ B^ 

LOAD CARD FORMAT REGISTER LCFR LABEL 
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The LCFR instruction loads into the Card Format Register the word number associated with the Label 
name. A Card Format Table may contain up to 16 different card field formats. If more than 16 are 
required, another table location (i.e., another LCFR instruction with a different label) must be 
established before any formats can be referenced in the second table. Only one table can be referenced 
at one time, and that table referenced is dependent upon the last LCFR instruction. 

The label in the A parameter must reference the beginning of a word. The Pseudo Instruction "WORD" 
should be used preceding the label of the first CDF pseudo instruction, so that it starts at the beginning 
of a word. 

Example: 



LABEL 



CRDTAB 



OP CODE 


A 


LCFR 


CRDTAB 


WORD 

CDF 

CDF 


1 

3 



2 
5 



Printing Alphanumeric Data from Card Read Area 



PRINT ALPHA FROM CARD READ AREA 



OP CODE A 

PBA 1-16 



The PBA instruction prints from the card read area, the field, specified by the format number, as 
alphanumeric data. 

The format number, references the format table last identified by the LCFR instruction. 
Example: 



LABEL 


OP CODE 
LCFR 


A^ 
CRDTAB 


JJ 


REMARKS 








PBA 
NOTE 


2 






Print second field on card 
Card cols. 3-10 


CRDTAB 


CDF 
CDF 


1 
3 




2 
8 


Card cols. 1-2 
Card cols. 3-10 



Printing and Punching Alphanumeric Data from the Card Read Area 



OP CODE A 



PRINT & PUNCH ALPHA FROM CARD READ AREA 



XPBA 1-16 
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The XPBA instruction prints from the card read area, the field specified by the format number, as 
alphanumeric data, and punches the data into an output card in the A 142 Card Punch. The instruction 
is terminated after printing and punching the number of characters specified by the field length in the 
format. The status of OCK flags is not affected. 

If the Punch is off, XPBA is executed as a PBA instruction. 

If there are no cards in the card hopper and the Punch is on and on-line, the XPBA instruction will be 
held up until cards are placed in the card hopper and the auto feed button depressed on the Punch. 

Punching Alphanumeric Data from the Card Read Area, Non-printing 

OP COPE A^ JJ 

PUNCH ALPHA FROM CARD READ AREA, NON-PRINT XBA 1-16 

The XBA instruction punches into an output card, from the card read area, the field specified by the 
format number, as alphanumeric data. The data is not printed. The instruction is terminated after 
punching the number of characters specified by the field length in the format. I 

If the Punch is off, XBA is executed as a NOP instruction. 1 

If no cards are in the card hopper and the Punch is on card on-line, the XBA instruction will be held up 
until cards are placed in the card hopper and the auto feed button depressed on the Punch. 

Transferring Card Input Data to the Accumulator as Numeric Data 

OP CODE _A B 

TRANSFER CARD FIELD TO ACCUMULATOR AS TRCA 1-16 

NUMERIC 

The TRCA instruction transfers the field of data, specified by the format number in the A parameter, 
from the Card Read Area into the Accumulator. The digits in that field are right justified when 
transferred into the Accumulator. The instruction is terminated by transferring the number of card 
columns specified in the format. The status of the OCK flags is not changed by this instruction. 

If an "11" overpunch is present in any of the card columns of the field being transferred (denoting a 
negative field), the Minus Flag in the Accumulator is set. 

If a "12" or "0" overpunch is present in any of the card columns of the field being transferred, the 
Invalid Code Flag (R4) and the corresponding indicator light is turned on if the lower 4 bits are 
anything Other than 0, and a digit will be transferred to the Accumulator. The flag is reset and the 
indicator is turned off at the beginning of the next Card Input Transfer instruction; therefore, this flag 
must be examined immediately in the program (with the SK or EX instructions) when it is necessary to 
detect illegal codes in a given field. The characters "+" (card codes 12,0) and "&" (card code 12) will 
not affect the Minus flag nor set the Invalid Code flag, but will transfer as the digit "0" in accordance 
with their position in the field. The hyphen character (minus sign) "-" (card code 11) and "X" (minus 
zero - card code 11,0) set the Minus flag, do not set the Invalid Code flag, and are transferred as the 
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digit "0" in accordance with their position in the field. The letters A through I and S through Z, as well 
as all other special characters, will set the Invalid Code flag and a digit transferred. The letters J through 
R are the same as numerals with an "11" overpunch. The space code (blank card column) is treated as 
the numeral "0." 

An invalid code can be used to advantage to indicate special conditions, such as the last card in an input 
file. For example, a "12" overpunch with a transaction type number would permit the program to 
determine when to stop reading cards. This would not require a separate card column for this purpose, 
and would not affect the usability of the transaction number. 

Example of Printing Alpha Data from the Card Read Area 

The programing below is an example of minimizing the length of alpha print time by examining certain 
positions of a description field in the card read area to determine the amount of significant data, and 
selecting a field format length accordingly; thereby eliminating some of the trailing space codes in the 
unused portion of the field when printing or transferring to memory. 

The diagram below illustrates a card with a description field of 42 characters (col's. 13 to 54). On the 
premise that most descriptions are less than 21 characters, some are less than 29, only a few use the 
maximum field capacity, and that no more than 6 consecutive space codes are permitted within the 
description, then three formats are defined for the description field to permit the program to select the 
shortest length; thus, considerably reducing print time and/or transfer time (42 characters require 
approximately 2100 ms print time vs. approximately 1000 ms using a 20 character length format). 



13 



DESCRIPTION 



54 



16 



WORD 1 WORD 2 



24 



321 



401 



481 



156! 



641 



721 
I 



80 



i i i ' i ■ ' 
iWORD 3 WORD 4 WORD 5 WORD 6 WORD 7 JWORD 8 WORD 9 WORD 10 



LABEL 



FIELDS 



INSTR 


_A 


B_ 


CDF 


13 


20 


CDF 


13 


28 


CDF 


13 


42 



REMARKS 
SHORT DESCRIPTION 
MEDIUM DESCRIPTION 
MAXIMUM DESCRIPTION 



For simplest programing, the positions in the field to be examined for space codes must be defined 
taking into account the word boundaries of the card read area. The 21st through 28th positions in the 
description field are card columns 32 to 40 and are in word 5 (base word +4). If word 5 contains all 
zeros (8 space codes), then significant data is presumed to not extend beyond col. 32 (20th field 
position). If word 5 contains any significance, then word 6 is examined. If word 6 has all zeros, then 
data does not extend beyond col. 40 (28th position). If word 6 contains data, the infrequency of 
occurrence suggests that no further tests should be made and a maximum field size is used. The card 
read area is reserved with REG instead of CDB to permit a label for referencing specific words. 
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Program Segments: 



LABEL 


INSTR 
LPNR 


A 


START 


PMASKS 




LPKR 


PKEYS 




LLLR 


51 




BRU 


BEGIN 


CARDIN 


REG 


10 


BEGIN 







REMARKS 



RESERVE CARD READ AREA 

Note that Card Read area is reserved 
with REG to permit labeling; but 
must be sequenced to assure assem- 
bly in words 1-10. 



a 
a 
a 



b c 
b c 
b c 
b 
b 

b c 
c 
c 



RCD 

LCFR 

LKBR 

TRA 

SLROS 

EXZ 

PBA 

TRCM 

BRU 

TRA 

SLROS 

EXZ 

PBA 

TRCM 

SKZ 

PBA 

TRCM 



FIELDS 

DESCRP 

CARDIN + 4 



3 

1 

1 

+ 9 

CARDIN + 5 



2 

2 

2 

2 

3 

3 



READ A CARD 
SELECT FORMAT TABLE 
SELECT DESCRIP TANK 
READ COLS 33 TO 40 
MOVE FLAG POSITION 
EXAMINE FOR SPACES 
PRINT SHORT FIELD 
TRANSFER SHORT FLD 

READ COLS 41 TO 48 
MOVE FLAG POSITION 
EXAMINE FOR SPACES 
PRINT MEDIUM FIELD 
TRANSFER MED FLD 
EXAMINE FOR DATA 
PRINT LONG FIELD 
TRANSFER LONG FLD 



I 



DESCRP 



REG 



DESCRIPTION WORK AREA 



Note: The key along the left margin indicates the program path selected depending on field size; "a" = 
short field, "b" = medium field, "c" = long field. Statements without a key are executed by all three 
paths. 
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Transferring Alphanumeric Data from the Card Read Area to Memory 



TRANSFER CARD COLUMNS TO MEMORY 
AS ALPHA 



OP CODE 



TRCM 



_A 
1-16 



The TRCM instruction transfers the field specified by the format number in the A parameter to a 
memory location starting with the word designated by the prior use of the LKBR instruction. The 
instruction is terminated after transferring the number of characters specified by the field length in the 
format. An "End of Alpha" code is placed in memory following the last code transferred. The status of 
OCK flags is not affected. 

Space codes (blank columns) are transferred and translated as Space Codes; in subsequent printing of 
this data from memory (not the card read area) with the PA instruction, the space characters will cause 
the printer to escape rather than increment the position register. This condition would be common in 
the unused portion of a description field such as name or address, when the card input data has to be 
retained for further processing while additional cards are being read. Escaping through space codes can 
be reduced, by programmatically examining certain points in the card read field and using a smaller field 
format when transferring the field to memory. This may be desirable when the field must be designed 
with a large capacity to accommodate all transactions, but which may have many transactions with small 
entries of data (see example, above). 

An indication of Invalid Code is not provided if an incorrect combination of punches has been read into 
the Card Read Area. Invalid Code indication is only included with the TRCA instruction. 

Input Indicator Lights and Flags 

The two Series L keyboard input indicator lights advise the operator as to whether the Card Reader is 
operable, and, under certain conditions, whether invalid codes have been read. Also, the associated 
Reader flags enable the program to provide alternate procedures in the event of a Reader Condition or 
invalid code. 



^~ 


INPUT 


MESSAGE 
RECEIVED 


TRANSMIT 
READY 


i 


\ 


INVALID 
CODE 


READER 
CONDITION 






o 


o 


Input 


o 

Indicator Lights 


O 





INVALID CODE INDICATOR - The Invalid Code Indicator is turned on and its associated flag (R4) is 
set, when, during the execution of the TRCA (Transfer to Accumulator) instruction, a code is sensed 
that represents an invalid combination as described in the TRCA instruction. This flag is reset and the 
Indicator turned off at the beginning of the next transfer instruction. 
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READER CONDITION INDICATOR - The Reader Condition Indicator is illuminated and flag Rl set 
when a card read instruction (RCD) is being executed and any of the following conditions exist: 

1 . The reader is not on 

2. The reader is out of cards 

3. Burned out bulb in reader 

The read instruction is held up pending operator action as follows: 

1. If the Reader is out of cards, the placing of cards in the feed hopper and depression of the 
Restart Switch on the reader will then cause the card read instruction to be executed. 

2. If the Reader is not on, the Reader power on switch must first be turned on and then the 
Restart momentary switch depressed. 

3. The use of the Ready push button, at this point will return the program to the READY 
mode. 

The Rl flag is set only while waiting to read a card, and is reset when the instruction is executed. 
Therefore, only the Indicator light can be used to notify the operator of this condition. 

The R2 and R3 flags are set or reset by Data Comm instructions and are not controlled by card 
instructions. See page 2-62. 

FLAG INSTRUCTIONS (LOAD, SET, RESET, CHANGE) - The execution of a LOD, SET, RST, or 
CHG Flag instruction involving the Reader Flags will also cause their associated indicator lights to either 
be turned on or off depending on the instruction used. 

Program Keys 

Program Keys that have been enabled prior to a Card Read instruction or any of the Card Transfer 
instructions will be ignored during those instructions. If a Reader Condition occurs and the Card Read 
instruction is held up, use of a PK will have no immediate affect except to place the PK code in the 
keyboard buffer pending the next keyboard instruction where it will be recognized. 

80-COLUMN CARD OUTPUT INSTRUCTIONS 

Punching Alphanumeric Data 

The following instructions provide for punching alphanumeric data during keyboard entry or directly 
from storage in memory. Each use of one of these instructions punches one field, or a portion thereof, 
depending on the number of characters and the field size. Therefore the SKP (see page 2-109) instruction 
should normally be used following each of these instructions to by-pass unused trailing positions in the 
field and to position the card to the first column in the next field. 

Type and Punch 

OP CODE A 

TYPE AND PUNCH XTK 0-150 15" forms transport 

XTK 0-255 26" forms transport 
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I 



XTKM 

XEAM 

XPA 



(CRD) 



The XTK instruction combines typing, printing and punching up to the maximum number of characters 
specified in the A parameter. This instruction functions like a TK instruction in most respects with the 
additional function of punching the data into an 80-column card. However, the use of the Backspace 
Key is disabled, since a code would already have punched. The termination of this instruction with an 
OCK or PK does not cause a code to punch. 

If the punch is off-line, XTK will be executed only as a TK instruction. 

The use of the Backspace Key has been prohibited; therefore, if it is depressed, an error state occurs 
which requires depression of the Reset Key. Caution must be exercised with use of the Reset Key since, 
if in the middle of a keyboard entry but not in an error state, use of the Reset Key re-initiates the 
instruction and sets the LXC Register back to the start of the field. This puts the card out of step since 
part of the field has already punched. These considerations also apply to XTKM and XEAM following. 

Type into Memory Punch and Print 

OP CODE _A_ 

TYPE INTO MEMORY, PUNCH AND PRINT XTKM 0-150 15" forms transport 

XTKM 0-255 26" forms transport 

The XTKM instruction combines typing, printing, entering the data into memory and punching up to 
the maximum number of characters specified in the A parameter. The prior use of LKBR designates the 
starting word for storing the data. The XTKM instruction functions like the TKM instruction in every 
respect with the additional function of punching into an 80-column card. However, the use of the 
Backspace Key is disabled (see XTK) since a code would already have punched. The termination of this 
instruction with an OCK or PK does not cause a code to punch, but does place an End of Alpha code 
in memory. 

If the Punch is off-line, XTKM is executed only as a TKM instruction. 

Entering Alpha into Memory and Punch Non-print 

OP CODE _A_ 

ENTER ALPHA INTO MEMORY AND PUNCH, XEAM 0-150 15" forms transport 

NON-PRINT 

XEAM 0-255 26" forms transport 

The XEAM instruction functions exactly like the XTKM instruction except that printing does not occur. 
If the Punch is off-line, XEAM is executed only as an EAM instruction. 

Print Alpha from Memory and Punch 

OP CODE £ J3 

PRINT ALPHA AND PUNCH XPA LABEL 

The XPA instruction prints and punches the alphanumeric data stored in the memory location 
designated by the A parameter. The instruction is terminated upon reaching an End of Alpha code in 
the data; the End of Alpha code does not punch. This instruction functions like a PA instruction in 

2-104 




every respect with the additional function of punching into an 80-column card. If the Punch is off-line, 
the XPA instruction is executed only as a PA instruction. 

Punch Alpha from Memory, Non-print 



OP CODE A 

PUNCH ALPHA FROM MEMORY, NON-PRINT XA LABEL 



The XA instruction functions exactly like the XPA instruction except that printing does not occur. If 
the Punch is off-line, XA is executed as a NOP instruction. 

Punching Numeric Data from the Accumulator 

The following instructions provide for printing and punching, or just punching, numeric data from the 
Accumulator. The Pointer designates the high order digit position of the Accumulator at which printing 
and punching begin; the printing format and punching are controlled by the Mask word selected. The 
instruction is terminated after punching and printing through digit position zero or when an "E" (End) 
Mask code is encountered in the Mask word. A Mask word is used for all punch numeric instructions 
even though printing may not be a function of a given instruction. It serves to right justify the numeric 
data in the card field, filling in preceding zeros or blank columns. Therefore, a fixed field length results 
and the use of SKP subsequently is not needed. 

The Punch Flag (P) in the Mask word, when set, causes leading zeros to punch even though leading zero 
suppression Mask codes (Z,Z) prevent their printing. If the Punch Flag is not set, a blank card column 
results for each leading zero suppressed by a Z (or Z,) Mask code; however, if the Punch Flag is not set 
and if an Unconditional Print Mask code is used (D D, etc.), all leading zeros will punch into the card 
(refer to the following table). The Punch Flag has no effect on the print characteristics of the Mask 
codes. 



I 
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Print and Punch Characteristics of Mask Codes 



MASK CODE 


PRINTING 


PUNCHING 


F 

+ 
P 


Print $ 

Suppress Punctuation 

No Effect 


No Effect 

No Effect 

Leading zeros punch if P 
flag set, blank card column 
if reset 


D 
D, 
.D 
D: 


Print Character regardless 
of significance 


Punch Character regardless 
of significance 


X 
.X 


Trailing zero suppression 


C 
.C 


Leading zero & trailing 
zero suppression 


Z 

Z > 
Z: 

S 


Print if: 

(1) Accum digit not 
zero 

(2) A non-zero digit 
has been printed 


Punch if: 

(1) P is Set 

(2) Accum digit not 
zero 

(3) A non-zero digit 
has been punched 




Print only if Accum digit 
not zero 


I 


Ignore 


Ignore 




E 


Terminate, Non-print 


Terminate, Non-punch 



TABLE 



If an Ignore (I) Mask code is used, the corresponding digit in the Accumulator does not print or punch. 
If the End (E) Mask code is used, the corresponding digit neither prints nor punches and the instruction 
is terminated. All other Mask codes cause the corresponding digit to punch. 

The punctuation provided by some of the Mask codes during printing does not punch. 
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XPN 
XPNS- 
XPNS+ 



(CRD) 



In a numeric field on the output card, if only significant digits are to be interpreted along the top of 
the card, then leading zeros of the numeric word in the Accumulator must be represented by blank card 
columns in the output card (P Flag must be reset and "Z" mask codes used in order for this to occur). 

Print and Punch Numeric Data 

OP CODE j\ £ 

PRINT & PUNCH NUMERIC XPN 0-14 0-15 

The XPN instruction prints and punches the contents of the Accumulator, starting at the high order 
digit position designated by the A parameter, in accordance with the print mask designated by the B 
parameter. The print mask value is relative to the mask table base word established by the last LPNR 
instruction. This instruction functions like a PN instruction in every respect with the additional function 
of punching. 

If the Accumulator Minus Flag is set, an "11" overpunch is punched with the least significant digit of 
the Accumulator (digit 0); if minus, and if the mask word terminates printing/punching prior to digit 0, 
(with an "E") or ignores digit (with an "I"), and "11" overpunch does not punch. If the "11" 1 
overpunch is not desired in the field, the Minus flag must first be reset. I 

All Accumulator digits of a higher order position than the A parameter are ignored. 

When it is necessary to punch a plus "+" or minus "-" sign into a separate card column, or when the 
value of the other Accumulator flags (S, C, M) must be punched, this can be accomplished by testing 
the individual flag settings (SK or EX) and punching an appropriate code in the card column(s) with the 
XC (Punch Code) instruction prior to or after punching the numeric field with the XPN instruction. If 
the sign column must follow the numeric field, a set Minus flag must first be reset before punching the 
data; this usually requires separate program paths, after testing for a minus condition, to both punch the 
data and punch the correct sign code. 

If the Punch is off-line", XPN is executed only as a PN instruction. 

Ribbon Shift Print and Punch Numeric Data, Shift Ribbon if Minus 

OP CODE A B 

PRINT & PUNCH NUMERIC, SHIFT RIBBON IF MINUS XPNS- 0-14 0-15 

The XPNS- instruction is the same as the XPN instruction except that the ribbon color is changed if 
the Accumulator Sign Flag is set (Minus). If the Punch is off-line, XPNS- is executed only as a PNS- 
instruction. 

Print and Punch Numeric Data, Shift Ribbon if Plus 

OP CODE A^ JJ 

PRINT & PUNCH NUMERIC, SHIFT RIBBON IF PLUS XPNS+ 0-14 0-15 
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XN 

XC 

(CRD) 

The XPNS+ instruction is the same as the XPN instruction except that the ribbon color is changed if the 
Accumulator Sign Flag is reset (Plus). If the punch is off-line, XPNS+ is executed only as a PNS+ 
instruction. 

Punch Numeric Data, Non-print 

OP CODE £ B 

PUNCH NUMERIC, NON-PRINT XN 0-14 0-15 

The XN instruction is the same as the XPN instruction except that no printing occurs. A mask word is 
used with this instruction since it controls punching, and may be the same mask word used with other 
Print Numeric instructions as there would be no affect on the non-print characteristic of XN. If the 
punch is off-line, XN is executed as a NOP instruction. 

Other Card Output Instructions 

The following instructions provide the ability to punch special codes in a card column, and give the 
program the ability to control the card for such functions as skipping or duplicating fields or portions of 
fields, releasing cards, and selecting the stacking hoppers. 

Punching Special Codes 

OP CODE A^ B 

PUNCH CODE XC 0-15 0-15 

The XC instruction permits outputting any desired single card code (without it being resident in 
memory) or any special punch pattern in a card column (except only one punch can be created in rows 
1 to 7 in a card column although any punch combination in the other rows can be obtained). The A 
parameter controls punching in card rows 12, 11, 0, and 9; the B parameter controls punching in card 
rows 1 through 8. 

Printing does not occur with this instruction. If the Punch is off, XC is executed as a NOP instruction. 

ROWS ROWS 

12,11,0,9 8,1-7 

A Parameter Value 8 4 2 1 

B Parameter Value 8 1-7 

To punch an "A" (Row 12, 1) the XC instruction would be 

OP CODE A, JJ 

XC 8 1 
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LXC 
SKP 

(CRD) 



To punch Rows 12, 11, 0, 8, 6 the XC instruction would be 

OP CODE jA B^ 

XC 14 14 

Refer to Appendix H to find A and B parameter values of various characters to be punched. 

CARD COLUMN SYNCHRONIZATION WITH THE PUNCH COUNT REGISTER 

A Punch Count Register is used by firmware to count the card columns either punched or escaped in 
order to control the location Of the card and maintain synchronization. When the system is turned on, 
the value in this register is indeterminable, and therefore it must be loaded with the value "1" at the 
start of a program. 

Load Punch Count Register 

OP CODE A_ jJ 

LOAD PUNCH COUNT REGISTER LXC 1 

The LXC instruction loads the value specified in the A parameter into the Punch Count Register. The 
parameter value must be "1" to synchronize the register with the card in the punch station (card must 
be registered in the punch station at card column one). 

The LXC instruction is normally used only once in a. program, during the initialization routine. Once 
into the program, firmware resets the Punch Count Register to 1 whenever a card is released in the 
punch and another card registered at column 1. However, it is recommended that a provision be 
included in the program for the operator to reset the register to 1 in the event a card becomes out of 
step. This condition could occur from the improper use of the keyboard Reset Key during a keyboard 
entry, or from inadvertent manipulation of the control keys on the card punch (which should not be 
necessary once a program is in operation). Note that if the keyboard Reset Key is used during a 
keyboard entry and the system is not in an error state, the keyboard instruction is re-initiated 
(repositioning the printer and permitting a complete new entry) and the Punch Count Register is set 
back to the beginning column of that field; thus, the card must be backspaced to the same card column, 
using the Backspace control on the card punch, to regain synchronization. 

Skipping Card Columns 

OP CODE A _B 

SKIP TO COLUMN SKP 1-80 

The SKP instruction causes the card to skip to the card column specified in the A parameter. A skip to 
card column 1 causes the card to be released and a new card registered at column 1. This is the 
prescribed manner in which the Series L program releases a card. If the card is presently on the card 
column specified by the SKP instruction, no skipping occurs. An exception to this is a skip to 1 when 
the card is already on column 1 ; this results in the card being released and another card registered. 

2-109 




Once the skip function has been initiated, the program resumes execution while the skipping is being 
completed, except for skips of up to 3 columns. If the program reaches another punch instruction while 
skipping is occurring, the program is held up until skipping has been completed. Skips of 3 columns or 
less are actually treated as Punch Blanks (XC 0, blank card columns), and in this situation, program 
execution is held up until the skip is completed. 

A skip to a lesser numbered column than the present card location will cause the release of the card and 
the registration of a new card; however, the count register will be in error for the newly registered card. 

If the punch is off-line, the SKP instruction is executed as a NOP instruction*. 

The SKP instruction should normally be used after each punch instruction where unused card columns 
could remain, such as with XTK, XTKM, XPA, etc. It is normal for these instructions to be terminated 
before punching the total number of characters specified in the parameter; therefore, a SKP instruction 
must be used to ensure that the card is properly positioned to the start of the next field. 

Duplicating Data from one Card to Another 



OP CODE A_ 

DUPLICATE THROUGH COLUMN DUP 1-80 



The DUP instruction causes data from the card in the Read Station to be punched (duplicated) into the 
corresponding columns of the card in the punch station. The duplication function starts at and includes 
the card column at which it is initiated, and continues through the card column specified in the A 
parameter. A DUP through 80 will cause the card to be duplicated through column 80, released, and a 
new card registered at column 1. A DUP through the same card column number as the present location 
of the card results in no duplication. 

Once the duplication function has been initiated, the program resumes execution while the duplication is 
being completed. If the program reaches another punch instruction while duplication is occurring, the 
program is held up until the duplication has been completed. 

A DUP through a lesser numbered card column than the present location of the card will cause a 
duplication through column 80, release of the card and registration of a new card; however, the count 
register will be in error for the newly registered card. 

If the punch is off-line, the DUP instruction is executed as a NOP instruction. 

Card Release 

Cards are released from the punch station by the Series L program with the use of a Skip to Column 1 
instruction (SKP 1) or a Duplicate Through Column 80 instruction (DUP 80). Use of the card punch 
manual controls, during program operation, or any other type of program release will in most cases 
cause the newly registered card to be out of synchronization with the Punch Count Register. 
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Selection of Card Stacking Pocket 

The Regular Card Stacker is selected automatically is the program has not specified otherwise for the 
card being released. The Alternate Stacker is selected by executing the following instruction: 

OP CODE A B 



ALTERNATE STACKING POCKET 



ALTP 



The ALTP instruction causes the card in the Punch Station to be routed to the Alternate Stacking 
Pocket after it has been released from both the Punch Station and the Read Station. The ALTP 
instruction must be executed while the card is still in the Punch Station, and prior to any instruction 
that will cause the card to be released from the Punch Station, in order to affect that card when it is 
finally released from the Read Station. 

This instruction can be used to advantage in many ways, such as to segregate two groups of transactions, 
or to out-sort special information cards from standard transaction cards (such as low quantity alerts, 
etc.) or to collect reject cards from error entries. 

If the punch is off-line, the ALTP instruction is executed as a NOP instruction. 

OUTPUT INDICATOR LIGHTS AND FLAGS 

Three of the Output Indicator Lights on the Series L keyboard are used to advise the operator of the 
operating status of the card punch. 



I 



PUNCH 
OFF 



OUTPUT 



MEDIA 



ERROR 



O 



o o 

Output Indicator Lights 



o 



Punch Off Indicator 

The Punch Off Indicator Light is turned on and Punch Flag P4 is set if the card punch "On-Line" 
switch is not on, or if the On/Off switch is not on while a card punching instruction is attempted. The 
punch portion of the instruction is inhibited and the instruction is executed in the manner of its 
counterpart keyboard or print instruction. The program does not halt. An instruction involving no other 
functions but punching is executed as a NOP instruction. The correction of the condition by turning on 
the punch and placing it in the On-Line mode will cause the indicator to be turned off and Punch Flag 
P4 to be reset on the next punch instruction. 

To avoid the possibility of the operator failing to turn on the punch when beginning an operation, it is 
recommended that during the program initialization a card be released (SKP 1 ) and the Punch Off Flag 
P4 be examined. If P4 is set, the program can warn the operator (with the Alarm or by printing a 
warning message) and in addition may prohibit further processing or halt to allow an operator decision 
as to whether the following group of transactions requires card output. 
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ADVL 
ALF 

Card not Present Indicator (Media) 

If the program attempts to execute a punch instruction and a card is not registered in the punch station, 
the instruction is held up, the Media Indicator, light is turned on, and Punch Flag PI is set. Correction 
of the condition by registering a card in the punch station permits the instruction to be executed, at 
which time the Indicator light is turned off and Punch Flag PI is reset. Only the Indicator light can be 
used to notify the operator that a card is not present in the punch station since the PI flag is set only 
while the punching instruction is held up and is reset after the punching instruction is executed. 

Error indicator (Echo Check) 

The Error Indicator Light is turned on and Punch Flag P2 is set if a card punch malfunction or 
misoperation occurs. If this condition occurs, the card punch is not operative, the RESET key 
(switch-light) on the card punch is turned on, and the program is held up on the punch instruction. A 
depression of the RESET key removes the error condition and permits execution of that instruction to 
be completed and the program to continue; Punch Flag P2 and the Indicator light are turned off. 

Depression of the RESET key does not change the fact that mis-punching may have occurred, or that a 
newly registered card may be out of synchronization with the punch count register. 

Flag Instructions (Load, Set, Reset, Change) 

The execution of a LOD, SET, RST, or CHG Flag instruction involving the Punch Flags will also cause 
their associated indicator lights to either be turned on or off depending on the instruction used. 

Program Keys 

Program keys that have been enabled prior to a card punch instruction involving a keyboard entry 
(XTK, XTKM, XEAM) may be used to terminate that instruction. If the instruction is terminated with 
an OCK, such PK's as were enabled will be disabled. 

ASSEMBLER PSEUDO INSTRUCTIONS 

ADVANCE LINE INSTRUCTION 



OP CODE A^ 

ADVANCE LINE ADVL 1-4 

The ADVL pseudo instruction will advance the assembler output form the number of lines specified in 
the A parameter. No machine language instruction is assembled. 

ALPHA CONSTANT INSTRUCTION 

OP CODE 
ALPHANUMERIC CONSTANT ALF 
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The ALF pseudo instruction permits alphanumeric data, up to 24 characters, to be stored in memory as 
constant data during program loading. Any character on the keyboard, including space, is a valid 
character. (Except for Assembler I, a CC in columns 27 and 28 will allow a second line of 24 characters 
to be entered.) 

If the syllable counter is not at the beginning of the ALF, "STOP" instructions are inserted until the 
counter is 0. The alphanumeric constant is then assembled starting in the next full word. 

The alpha data is identified by placing a label in the label field, unless reference will be made by + or - 
incrementing from another entry. 

Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 34 


35 


36 


37 38 


39 


40 


41 


42 


43 


44 


45 


46 47 


1 1 1 






PA , 




1 


NAMt 






1 


1 












I 




1 1 1 






i? i 




1 


i i i 






1 


1 












I 




1 1 1 






S , 




I 


i i i 






1 


1 












I 




1 1 1 






i i i 




1 


i i i 






1 


| 












I 




iVifliMC 






AMfi 




1 


IqtM 




D 


#* 


1 












1 





I 



LABEL 



NAME 



OP CODE 
PA 

ALF 



A^ 

NAME 
JOHN DOE 



When the PA instruction is executed, the alphanumeric characters JOHN DOE would be printed 
(including the space). 

RESERVE CARD BUFFER INSTRUCTION 



OP CODE 



RESERVE CARD BUFFER 



CDB 



The CDB pseudo instruction inserts the instruction "BRU to word 11, syllable 0" in word 0, syllable 0. 
This causes the assembler to reserve words 1-10 as the card read-in buffer area. If the assembly word 
counter is not at word 0, syllable 0, an error message will print. (When using Assembler I, the assembly 
will halt; with Assembler HI or IV it will not halt, but 10 words will not be reserved.) 

Accordingly, the CDB instruction must be the first instruction in the program except for pseudo 
instructions which do not affect memory allocation such as "Note." 

When the card input data is no longer needed, the 10-word read-in area may be referenced as working 
memory by other parts of a program. This is accomplished by providing the CDB instruction with a 
label. 
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Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 24 


25 


26 


27 


28 


29 


30 31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 46 


47 


CftkOIN 


Cftft , 


I 


I 1 I 1 I 


I I I 


I I I 




I I I 


1 I ! I 1 


fttb , 


I 





I I I 


I I I 




I I I 


III 1 1 


TitiH i 


I 


CAtbTN 


i i iZ. 


I I I 




I 







LABEL 



CARDIN 



OP CODE 
CDB 
RCD 
TRM 



CARDIN+2 



REMARKS 

Reserve Card Buffer, 

Read 1 card. 

Use 3rd word of card 
read buffer as a working 
memory location. 



The card input area can be reserved by using the "REG" pseudo instruction. In this circumstance the 
programmer must include his own provision to by-pass the 10-word buffer area. 

Example: 





FIELD 
LEN- 
GTH 


PARAMETER 






A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 17 18 19 20 21 


22 23 24 25 26 


27 28 


29 30 31 32 33 34 


35 36 37 38 


39 40 41 42 


43 


44 45 46 47 


1 1 I I I 


kPHf.R 


1 


P.HACK 








I I I 


1 1 1 1 1 


I..P.K.R 


I 


P,M,YlS, 








I I I 


1 1 1 1 1 


L.LI., ft 


I 


•Sifi i i I 








I I I 


1 1 1 1 1 


asu. i 


1 


QMAtH, 








I I I 


1 1 1 1 1 


ft £4 , 


1 


/,o, , , , 








1 1 1 


*£4r,tf 


ft.Cfe 


1 


1 1 1 1 1 








1 1 1 



LABEL 



BEGIN 



OP CODE 


A 


LPNR 


PMASK 


LPKR 


PKEYS 


LLLR 


51 


BRU 


BEGIN 


REG 


10 



RCD 



REMARKS 

Assembles in word 
Assembles in word 
Assembles in word 
Assembles in word 
Assembles in words 1-10 

Assembles in word 11, syl- 
lable 
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CDF 
CODE 



CARD FORMAT INSTRUCTION 



IPS) 



CARD FORMAT 



OP CODE 



CDF 



1-80 



1-80 



The CDF pseudo instruction is used to define each field for 80-column card input. The A parameter 
denotes the beginning card column of the field. The B parameter indicates the number of card columns 
in the field. The values entered are assembled into one syllable as part of the card format table. 

The field formats defined in the table may pertain to one or several types of input cards, and may be in 
any sequence in relation to the card. 



LABEL 



FIELDS 



OP CODE 


A 


B 


REMARKS 


LCFR 


FIELDS 




Load Card Format Regi 


WORD 








CDF 


1 


1 


1 - type of card 


CDF 


2 


7 


2 - Acct. No. 


CDF 


9 


6 


3 - Product Codes 


CDF 


15 


36 


4 - Product Description 


CDF 


51 


6 


5 - Gross Weight 


CDF 


57 


8 


6 - Price No. 1 


CDF 


65 


8 


7 - Price No. 2 


CDF 


73 


8 


8 - Cost 


CDF 


9 


24 


9 - Name 


CDF 


33 


24 


10 -Address 


CDF 


57 


24 


1 1 - City-State 



I 



CODE INSTRUCTION 



CODE 



OP CODE 



CODE 



A 



4 hexadecimal digits 



The CODE pseudo instruction permits the insertion of 4 hexadecimal digits into a syllable of a word of 
memory. The value designated by the 4 digits in the A parameter is inserted into the same syllable of 
memory. Other instructions may precede or follow its use in the same word of memory, or it may be 
used successively to insert a full word or several words. 
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DEF 
DEFT 



Example: 



(PS) 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR- 

INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 24 


25 


26 


27 


28 


29 


30 


31 


32 


33 34 


35 


36 


37 38 


39 


40 


41 


42 


43 


44 


45 46 


1 1 1 1 1 


C0b£ 


1 


CMC ■ 


1 1 1 


1 1 1 




1 1 


1 1 1 1 1 


'r 

i l i i 


1 


i i i i i 


1 1 1 


1 1 1 




1 1 



OP CODE 



C925 



REMARKS 



Print word 293 as alpha. 



CODE 

C925 is the machine language code for PA Word 293. It may sometimes be convenient to use the CODE 
instruction in this manner to have access to memory locations or program routines which have been 
loaded with another program. 



DEFINE INSTRUCTIONS 

OP CODE 
DEF 
DEFT 



_A 

0-256 
0-15 



0-15 



The DEF pseudo instruction is used to assign a numeric value to a label. This applies to labels which 
name something other than a memory location. 



Example: 



LABEL 



16 



17 



18 



19 



20 



21 



J l_l I L 



I I I I 



OP. CODE 



22 



23 



24 



26 



S iHXPiTf 



i i i i_ 



i 



J 1 



£££ 



FIELD 
LEN- 
GTH 



27 



28 



PARAMETER 



LABEL 



30 



31 



32 



33 



34 



m& 



_L_L 



2£l 



J L 



PTjJ 



JL_L 



J L 



+ 0R- 

INC/REL 



35 



36 



37 



38 



39 



40 



41 



42 



43 



45 46 



LABEL 



SHIPTO 



OP CODE 

POS 

> 
DEF 



SHIPTO 

? 

35 
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DOC 
ESTB 



(PS) 



The print ball positions at position 35. 



The DEFT pseudo instruction is the same as the DEF instruction except that entry in both the A and B 
parameters is allowed. Values between and 15 are permitted in each parameter. 

Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


2D 


21 


22 


23 24 


25 


26 


27 


28 


29 


30 


31 


32 


33 34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 46 


1 I 1 I 1 


N\K i i 


1 


0*fe£* 












1 














1 1 1 1 1 


i^ i i 


1 


i 


1 1 












1 














1 1 1 1 1 


i> i i 


1 


i 


1 1 












1 














k 


6BC.A, 


PI FT 


I 


£l_ 


1 1 












4 














£ 


i i i i 


i iii 


I 


i 


1 1 












i 















LABEL 



ORDER 



OP CODE 

NK 

DEFT 



_A 
ORDER 

6 







The DEF or DEFT instruction must be used in conjunction with a label (in columns 16-21) to denote 
the item being defined. 

DOCUMENTATION INSTRUCTION (USED ONLY FOR ASSEMBLY ON B 2500/3500/5500.) 



OP CODE 



B 



DOG 

The DOC pseudo instruction permits more extensive narrative to be included in programs and in the 
subroutine library. Remarks of up to 49 characters are entered (beginning in card column 29) which 
print on the assembly documentation from the B 3500, but which do not punch into the program tape 
(or card deck). 

ESTABLISH BUFFER INSTRUCTION 
OP CODE 



ESTB 



The ESTB pseudo instruction is used for reserving main memory buffer areas in connection with the 
data communications message handling instruction. This is required when it is desired to move a message 
from the Data Communications Message Received Buffer into main memory before unpacking the 
message, or to build a message in main memory and then transfer it (completely formatted) to the Data 
Communications transmit buffer. 
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END 
~~ EQU ~ 

iP§L 

The ESTB instruction reserves a 32 word area (256 characters) or 1 track in user memory. It selects the 
highest track of user memory that is available, reserving 32 words starting with the first word of that 
track. 

For example, if 384 words of user memory (0 to 383) are designated in the program assembly, the first 
use of ESTB would reserve words 352 through 383; the second use of ESTB would reserve words 
320-351. ESTB has no parameters, but it must be labeled. 

Example: 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 

INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 45 


tfecerv 


EST ft 


I 


I I I I I 


1 1 1 


1 1 ! 




1 


£. Mi ft , 


EiSiT.0 


I 


1 I I I I 


1 1 1 


Ill 




1 


i i i i i 


i i i i 


I 


1 1 1 1 1 


1 1 1 


1 1 1 




1 



LABEL 

RECEIV 

SEND 



OP CODE 
ESTB 
ESTB 



In the above example, RECEIV would be assembled with a word number of 352 and SEND would be 
assembled with a word number of 320. 

END INSTRUCTION 

OP CODE 

END 

The END pseudo instruction terminates the assembly program and must be used as the last line of code 
in the program. 

EQUATE INSTRUCTION 

OP CODE 
EQU 

The EQU pseudo instruction will permit one label to be given the identical value of another label. The 
label coded in columns 16-21 will be equated to the label in columns 29-34. The label contained in the 
parameter field (column 29-34) must have been previously used or defined. 
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MASK 
NOTE 



(PS) 



MASK INSTRUCTION 



OP CODE 



MASK 



The MASK pseudo instruction is used to enter the table of mask words. An entry of up to 24 print 
format characters is accepted. 

If the syllable counter is not at the beginning of the Mask instruction, "Stop" instructions are inserted 
until the counter reaches 0. The Mask Characters are then assembled in the next full word. 

The appearance of any character other than those listed in the Mask Character Table (see Appendix E) 
results in an error condition. 

The mask table must be identified by placing its label in the label field (columns 16-21) on the line of 
the first mask word entry. For Assemblers other than the Assembler I, the number of mask characters 
must appear in the field length. 

Example: See page 2-12. 

NOTE INSTRUCTION 



I 



OP CODE 



NOTE 



The NOTE pseudo instruction will permit the entry of up to 25 characters in the REMARKS field 
(columns 53-77). No machine language instruction is assembled. No parameter field entry is required. If 
one is given, it will be ignored. 

Example: 









PARAMETER 




FIELD 
LEN- 
GTH . 


A 


B 


C 


OP. CODE 


LABEL 


+ OR - 
INC/REL 






22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


NAT* 


1 


1 1 1 1 1 


ill. 


1 1 1 





REMARKS 



53 



54 



55 



56 



57 



58 



59 



60 



61 



62 



63 



64 



65 



66 



67 



68 69 



70 



71 



72 



73 



ftigfiiXi*. TSTALi 4duTrA,£ 



OP CODE 



REMARKS 



NOTE 



Begin total routine. 
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NUM 
ORG 



(PS) 



NUMBER INSTRUCTION 



OP CODE 



NUM 



The NUM pseudo instruction permits a word of numeric data to be stored as constant data in memory 
during program loading. 

A numeric constant of from to 15 digits (Assembler I will allow only 14 digits) consisting of the digits 
0-9 is accepted. In addition, the "-," "C" and "M" codes, preceding the digit position of the constant 
are accepted, once set their respective flags in the flag positions of the word. 

If the syllable counter is not 0, "Stop" instructions are inserted until the counter is 0. The numeric 
constant is then assembled in the next full word, right justified. 

The number must be identified by placing its name label in the label field (columns 16-21) of the 
coding form, unless reference will be made to it by +/- incrementing from another entry. 

Example: 



LABEL 



16 17 18 19 20 21 



I I I l—L- 



OP. CODE 



22 23 24 25 26 



Mt 



I I I I 



M.U.L, i 



FIELO 
LEN- 
GTH 



27 28 



PARAMETER 



LABEL 



29 30 31 32 33 34 



PJL 



i i 



3iiy,/iS* 



+ OR - 
INC/REL 



35 36 37 38 



J l_L 



IhSl 



39 40 41 42 



I I I 



£M1 



43 44 45 46 47 



I I I 



I I 



LABEL 



PI 



OP CODE A^ 

MUL PI 

NUM 314159265358979 



REMARKS 

Multiply by PI 
PI to 15 places. 



ORIGIN INSTRUCTION 



OP CODE 



ORG 
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The ORG pseudo instruction will assemble the next instruction in syllable of the word specified in the 
parameter field. If the specified word has already been assigned by the assembler, an error message will 
be printed and entry assignment will start at the same sequence. 

No machine language instruction is assembled. 

PAGE INSTRUCTION pp CODE A_ 

PAGE 
The PAGE pseudo instruction will cause the assembler output to be spaced to the top of a new form. 

REGION INSTRUCTION 



OP CODE 



REG 



A^ 

1-255 



The REG pseudo instruction sets aside the number of words of memory specified by the A parameter 
The actual memory address is assigned by the assembler. If the syllable counter is not "Stop" 
instructions are inserted until the counter equals zero. 

The word counter is advanced by the amount in the A parameter field. If the word counter exceeds the 
highest order word available, an error message is printed and entry assignment will start at the same 
sequence number. 

No machine language instruction is assembled. The region must be identified by placing its name label in 
the label field (columns 16-21) of the coding form. This region is not cleared. 

Example: 



I 









PARAMETER 






FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR- 
IMC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


26 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 




I 




1 


tiKiwiRi . 






MM 


A < 


1 
























I 




1 


TKM 






ZS 


i i 


1 
























I 




1 


i i? i i 






i i 


i i 


| 
























1 




1 


i T i i 






i i 


i i 


1 






















A 


ts, 


4 


1 


(?.*!<* 1 






V, , 


i i 


1 























LABEL 



AREA 



OP CODE 

LKBR 
TKM 

REG 



AREA 

25 

4 



REMARKS 

Load keyboard 
Type 25 

Save 4 words 
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WORD INSTRUCTION 



OP CODE 



WORD 



The WORD pseudo instruction causes the assembler to assign the next instruction at the beginning 
syllable of the next word. 

If the syllable counter is not 0, it will be incremented and "Stop" instruction inserted into each syllable 
until the counter reaches 0. 

This instruction should immediately precede the entry of a Program Key Table. 
Example: 









PARAMETER 








FIELD 
LEN- 
GTH 


A 


B 


C 




LABEL 


OP. CODE 


LABEL 


+ OR - 
INC/REL 








16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 37 38 


39 


40 


41 


42 


43 


44 45 46 47 


j 


1 1 




LP!**, 


1 


PiCiVi 








1 








1 1 1 


I 


1 I 




I Si i 


I 


i i i i 








1 








1 I 1 


| 


1 I 




7 


I 


i i i i 








1 








III 


| 


1 1 1 


L JjU^fi-D 


| 


i i i i 








1 








1 1 1 


M 


R/5 




tftf. . 


1 


ST, A AT 


» 






— 1— 








1 ' 1 



LABEL 


OP CODE 


A^ 




LPKR 


PKEYS 




WORD 




PKEYS 


BRU 


SRT 



REMARKS 
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SECTION 
SYMBOLIC PROGRAMING PROCEDURES 

PROGRAM DEFINITION 

A program definition is a set of specifications used for the efficient development of the application 
software needed for a machine-oriented data processing system. The program definition procedure is: 

1. Systems Analysis. 

2. Defining the output. 

3. Defining the processing. 

4. Defining the input. 

5. Evaluating the system and, 

6. Defining for programing - or - reanalyzing and repeating the procedure. 

When the program definition procedure is used to design an acceptable system, the system specifications 
are recorded in the form of: 

1. A general systems flow chart of the complete data processing system. 

2. Completed Program Definition Worksheets, MKTG 2366, illustrating the required output from 
each program in the system. 

3. Complete Program Definition Charts, MKTG 2402, explaining the input, processing, and 
output requirements of each program in the system. 

The necessary application^ software will then be developed from this information. 

PROGRAM WRITING 

After the program definition specifications are completed and given to the programmer, the process of 
writing the program begins. 

The first step the programmer should take, is to thoroughly analyze the program definition 
specifications. This will serve two basic purposes. First, it will enable the programmer to ask questions 
about any area or steps in the definition, that are unclear. This can save later reprograming on steps the 
programmer incorrectly understood. Second, it will give the programmer an opportunity to develop a 
general idea of what the program will contain when completed, how much memory it is going to take 
(this evaluation becomes more accurate with experience) and to look for possible use of any routines, 
already written, which can be used in the program. 

After the definition is thoroughly analyzed and all questions answered, the writing of symbolic 
instruction begins. 

Every program generally has three separate sections, initialize, main body, and definition section. Coding 
forms should be set aside for each section. This enables the programmer to add pages to any section 
without interrupting the order. 

An explanation of each section using the programing example in Section 4 follows. 
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The initialize portion of a program is generally the shortest portion of a program (in terms of numbers 
of instructions). In its narrowest sense, this portion will be executed before an NK or TK instruction, 
halts the internal program execution for the first operator action. In the example Seq. No.'s 20, 30, 40 
loads the base register for the PK table, the print mask table, and the line limit register for the form 
being used in the machine. Even though its instructions are few in number, without them the 
programmer could not control the program. For example program execution stops at Seq. 90, if the 
operator selected PKA 5 without having the LPKR instruction at Seq. No. 20, the base register for the 
PK Table would contain the word number for the LPKR instruction of the previous program in the 
machine. Therefore selecting PKA 5 would not have caused the execution of the BRU INCOST 
instruction. 

A broader description of the initialize section would be to include routines in the program which are 
not part of the main program. Seq. steps 1 through 5 on the Program Definition Chart in Section 4 
could be included under this broader definition. These sequence steps are not concerned with the 
mainline function, i.e., creating the invoice, but rather prepare the system for invoice writing. 

The second section of a program, the main body, is the area of the program which accomplishes the 
task assigned to the program. In the programing example, sequence steps 6 through 32, are concerned 
with creating an invoice. Each sequence step should be completely programed before going to the next. 
In the example, sequence steps 8 through 14, are accomplished by Sequence Numbers 430 to 570. Since 
these sequence steps are concerned with the ribbon line on the invoice, the programmer has labeled 
Sequence No. 430 RIBBON. The use of descriptive labels gives the program added readability. This 
enables others who read the program documentation to follow the logic with a better understanding. 
Using the REMARKS field on each instruction to explain the purpose of the instruction also increases 
the readability of a program. These comments in the REMARKS field also help the programmer when 
debugging the program. 

While programing the sequence steps from the Program Definition Chart, the programmer will generally 
make use of three techniques, straight line, loops, and subroutines. The straight line method is exactly as 
its name implies, it is a series of instructions, without any branches which solves the given problem. 
Sequence numbers 1 10 through 230 are an example of this method. This sequence accomplishes the task 
of storing the page number, positioning the printer, printing the customer name, storing it, advancing 
the form, etc., without the use of loops or subroutines. The looping technique uses a counter to execute 
the same' series of instructions a desired number of times. The routine which clears 11 words of memory 
labeled CLRMEN uses the looping technique. An index register value is incremented each time the loop 
is executed, up to a maximum number of times, when this limit is reached the program branches out of 
the loop. The subroutine technique is like the straight line method except that in the series of 
instructions we branch out to execute another series of instructions and when finished with these the 
program returns to the instruction following where we left the series. This allows writing a routine 
which is to be executed a number of times during a program, only once; and going to it any time and 
returning to where it branched from. An example is sequence number 560 where we leave the straight 
line to print the date and invoice number and when finished, return to sequence number 570. 

The last section of the program, the define section, is actually written along with the initialize and main 
body. This area contains all PK Tables, Print Masks, storage regions, numeric constants, ^constants, 
etc An example of how this section is completed would be to look at Sequence Number 30. The LPNR 
instruction has in its A parameter the label MASKTB. Right after this instruction is written, ,ito 
programmer codes the first MASK instruction with the label MASKTB in the definition section. This 
process is repeated for all storage locations, numeric constants, alpha descriptions, etc., as the program is 
written. 
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SXStoT" " V " it,en ' *° '"' S ' eP " t0 aSSemWe " mi debU8 *• prosram whe " « * *»W - 
PROGRAM DEBUGGING 

Generally, program debugging is completed in two steps. The first step is to correct Assembler errors 

IZZ T T* WhlCh ^ ASSemWer fmdS fa the S >™ bolic instructions, these £T£ 

corrected by removing the invalid conditions in the symbolic instructions. The second tep is to find the 
logic errors, i.e., areas of the program which are not giving the desired results. 

men the Assembler detects an error in the source program, the invalid instruction is replaced by a 

N%Z> m l ' ^T f ° bJeCt Pr0gram C ° ntainS the C ° rreCt ^^tions and the Assembler inserted 

NO-OP s. It is possible to load the object program and replace the NO-OP's with the correct machine 
language code for the desired instruction, through the use of the Memory Modify service routine. 

Logic errors can be found by analyzing the sequence of instructions or by using one of three available 
Trace service routines. When a logic error is found, its proposed solution should be tested before 
re-assembly. This is accomplished by inserting the appropriate machine language codes for the symbolics 
in place of the incorrect codes. If the new solution cannot be placed within the area of the incorrect 
codes, a branching out of that area to an area not used by the program (usually starting at the word 
location following the last word of the program) placing the rest of codes and then branching back into 
the program at the appropriate place. If the new solution is correct, then it can be written in symbolics 
and inserted in the program before re-assembly. Once debugging is completed, the corrected program can 
be obtained, by the Punch from Memory service routine. 

As mentioned before, during debugging the Trace routines will sometimes be used. In general they are _ 
useful for (1) reading the program execution sequence (especially for conditional branches) (2) to check | 
when the flags are being set or reset, (3) to read the values of the index registers (especially when used I 
as counters in loops), (4) to read the value in the Accumulator (to debug shift and arithmetic 
instructions). 



DATA COMM DEBUGGING 



Debugging a TC 500 on-line program can be expensive if a central processor remains on demand while 
the TC 500 operator is detecting and correcting errors on the TC. It is possible to debug off-line by 
using the memory modify utility routine, especially the selective start feature. 

The first word of the receive buffer in Data Comm Memory is located in word 1245. The second word 
is 1216 and the remaining words follow serially to word 1246. Knowing this, it is possible to access 
these words using memory modify and index from the keyboard the USASCII code representation of 
the characters of any message the operator is anticipating, thus doing the work of data comm memory 
by placing the message in the receive buffer. Then, using the selective start feature of memory modify, 
access the word and syllable of the instruction immediately after the receive flag (R2) has been 
interrogated and determined to be set. The object program will begin executing from that word and 
syllable. This routine allows the operator to proceed as if a message had been received from the central 
processor and allows testing of those parts of the object program that unpack messages. 

Likewise, the transmission of messages can be tested off-line. The first word of the transmit buffer is 
located in word 1249 and the next 30 words proceed serially to word 1279. The last word is 1248 
After programmatically packing a message into the transmit buffer, the operator should depress the 
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program halt button after the transmit ready flag (R3) is set (evidenced by the transmit ready light 
being on) and then use memory modify to read these words and determine if the message was assembled 
in the buffer correctly. 

The word locations of transmit or receive record work areas are determined by the Assembler and would 
be accessed accordingly. 
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SECTION 

GP 300 PROGRAMING EXAMPLE 

PROBLEM 

Examine the Program Definition Chart and Worksheet located on pages 4-3 through 4-6. 

SOLUTION 

The proposed solution is located from page 4-7 to page 4-32. 

SOLUTION INDEX 

General Systems Flowchart 4 . 2 

Program Definition Worksheet 4.3 

Program Definition Charts... 4.4 

Sample Coding Forms 47 

Assembler III Program Listing 4.33 

Sample Output 469 

Cross Reference between Assembler III Output and 

Program Definition Chart 4 _7 
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SAMPLE BILLING PROGRAM 
GENERAL SYSTEMS FLOWCHART 



I NVO I CE 

AND 
L PRODUGT t 
DATA I 




INVOICE 



SALES 
REPORT 
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061 1B 2 2-S 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 



5 10 10.5 11 11.5 12 12.5 13 13.5 14 



14.5 15 15.5 16 16.5 







PROGRAM DEFINITION WORKSHEET 







PROGRAM DEFINITION CHART 



I& SELL PRlfP 



-INPUT 



DATA DESCRIPTION 

OR 

OPERATION 



±L 



la 



A) IP V."/m»/p*» 



£C 



LM 



22 



23 



UNTT 



PRr&TKir-, 



B) OTHPRWTSF 



DIS COUNT (IFSELECTEn 



AT »)6 



MET AMftllMT 



COST PRFCF 



£1 



ajMVQlCE SUBTOTAL 



eg 



_ ^A)_AJiTQJ*lATI£ 
EZL TAX AMOUNT 



IF SELFCTPp AT ».«,•> 



COST AMOUNT 



IlLAPPllCABLEj 



FIELD DEFINITION 
INPUT 



1L 



1L 



BL cost (if APPLIES) 



J*XJ5L_£©PTIomaU_ 



i!E-J*PJ>LI£ABl£) 



M ADJiOJiSJAPTloilAO 



J» DESCRIPTION 



— -OLAttDJlfiLT 




AMQUMJL 



1L 



J*_ 



1L 



CUSTOMER 
EQUIPMENT 



SALESMAN 



L/t 



Min 



INPUT SOURCE ' 

Keyboard 1KB). Specify Utah. 

Specify MB, OCK, PK, etc., only 

if particular one required; 
Punched Card IPC); 
Edge Punched Card (EPCI: 
Punched Tape (PTI; 
Striped Ledger ISU. 

Specify Reeder; 
MjffratVjM): Data Com Receive. 



KB 



- PROCESSING 



-OUTPUT- 



PROCESSING REQUIREMENTS 

Accumulation; 

FormulM; 

Etctenttom; 

Stora for later u*e; 

CakubttkMks; 

Fonnatting for output. 



DISPLAY PrTHFR, r.flLTS. 
OR CENTS AND^JULLS_ 



PROJODILI EST TO SELECT 
MASK AMD &CAIF AR1THHETI£ 



ACZQRDWfaLlX 



± 



Ltl 



IS 



J*L 



AUTOMATIC PR TNT 



jsa 



J± 



— GROSS - PRIC£_AQUAj SI TJiy^ s 



KEL 



£L 



M 






S CALE AT aft, a 4 _ 



FIELD DEFINITION 
OUTPUT 



KB C ENTS O R CENTS AMD MP Lis 



COST = COST PRICE XQUANTfTY 



_KB_ 



Q-5- 



6 



J*L 



TAi AMftl)MT»SUBTOTAlx- 



KB 



^ INDEFINITE MIIMRPp 



_KB_ 



JIB. 



APPUCATION 



Size MmlMaxlNonr 



^ 



OUTPUT DETAIL 
Print: Specify Printer and Format 
Contole <CP)„ Line Printer (LP); 

Punch; Specify Adjunct. Format. 
Special codas, arc.; 

Striped Ledger: 

Data Com TranartihL 



Q_£_ 



-Jl^-es^EA^PBifti^ 



RED AND *-" TF^MINIJS, 



RED AND •-* TF MINUS, 






A 



ia 



RED and «-» TF MrNUS, 



JRE D AIMD^-'TF M T N Wfr _" 



RED AND *-* TP MTNU^ 



© 



:i 



PROGRAM DEFINITION CHART 



I 

ON 




PROGRAM DEFINITION CHART 



Primad In U. S. Amries 






BURROUGHS ASSEMBLER COOING FORM 



jLa_ 



PROGRAM ID 


5 


6 


7 


a 


9 


to 


5 


A 


n 


P 


u 


E 



CUSTOMER 



BRANCH 



CODE 



SEQUENCE 



11 12 13 14 15 



16 17 18 19 20 21 



OiiiQ.i.n 



O.l.0, 2 ,o 



LABEL 



011.0.3,0 



QhOi^iQ 



0.1,0,5,0 



Oil. 0.6,0 



Q>|Q|7|Q, 



Qfi0i8ir> 



Oili0i9.r>, 



Q»). ho.o 



O i l i 1 1 l i p 



0.1.1,2,0 



oil i na.n 



O.I. hl.n 



Oil iism 



Oil, i.fi.o 



Q»i »>7.f) 



Oil i I161O 



Qli Liiioj 



Oil i 2.0m 



H 



i i i 



22 23 24 25 26 



27 3 



N.0T.E, 



J I i 



i i 



JjAiL 



J_L 



I I 



I I- 



J__L 



LiRKP, 



LiRN.R 



LiLLQ. 



FIELD 

LEN 

CTM 



RK.A. 



NiflT.B 



Mi0T,e. 



Ni0h£ 



MKl 



SiEi i . 



LNlV0C 



i i. 



i i 



CluAl 



-L_L 



J__L 



I I 



J—L 



R SiTi 



xeti 



PiftAi 



LiKBRi 



R 0S 



i i 



i i i 



T i K tt 



AiLi 
LiLiCiR 



12 13 



17 18 



PRINTED IN U 9. AMERICA 



22 



24 



PiKiTiAiRiI. 



PARAMETER 



LABEL 



32 33 



I I I I 



M.A.S.K.T.R 



+ OR - 
INC/REL 



35 



36 37 



->H , 



I I 



oZii^a 



J L 



..I I.I I 



I I I 



Ol I I I I 



Sibm-^ 







i i i i 



i i i i 



Q i i i 



RA.G.F.Nigi 



i i i i 



5. 



Zl 

CiUiSiT.M.M 



N.M,A.n,-.P 



il i i i i 



1 1 i i . i 



SiLiOiFAi 



40 



42 



CONSTANT DATA (NUMERIC) 



ALPHANUMERIC DATA OR PR 



1| 2 | 3,4 |S | 6 | 7 , 8 | 9 ,10 |t1 | 12 



PROGRAMMER 



45 46 



47 



52 



J, I 



■ XiAiNiYi <7>GK, dJZh ■•^■ T AR.r, ,f ,M,\/ , ^f ^.p 



REMARKS 



54 55 



56 



63 



65 



70 



72 



74 



77 



Bl/rl-SlhCi iRlIiLi LniMiGi .P.ftflfaR.A.M , , , 
LiflAiDi 1P1K1 ■RA.S.F.'.P. F.far.S.T.P.P, , , , 



Li0iAiPi iPiRIiNiTi iMiUM i iBiAjSjE .R ,f.^, 



L0.A.D. il .F.F.T. ,1 ,I.Mf,T, , R,F,fVf ,.S,T,F,R, 
£iNiA.R.L,Fi .P.K.A, I , ,1 ,t7. A.n. iQiAiItE. i i , 



IiNliVt. i .NK7.., T.AiX,,, .P. K.A.2. P.RJ.NJ.T, 



PiAiIiLiYi iTeVT.A.i. lSl, i P.K.A.5, C^ S iL i 



IiNViCiTiCiFi.! PiKiA.8. iP„L,F,A,R, lL^L AiJ 



SiEiL iSi i .a.naa.p.d, iiiM,y^,r,r.iF| f 

■ AiDiV.AiN.CE. ,T,t7>, ,l..r,M, Ei 1 1 if), i , , 



c.,p.r 



ibih iYi lL iCi0iMIi i ,P,A,ftF; 



BlRiAiNiQHijTia i f iKl. T ,T, |, Ail i i,7,F, , 



CiLitiAiR AGCi i ifiN.Sib.RiT,?. 



i i i i 



SiT QRiEi ,Hi(aR, ,P,A,r„i-., ,n.(7), ,p 



J I L 



J L_L 



&AiD LiKibriR.(aA.R.n. lBAjSi Ej iRi'-i^, 



B^Sdiii iiiaNi t r.<a &m lQi .t,^ 



XihriRFi ADi.Siri ^MEiRi iNl,A,M,F 



I I I 



AiDiViA.NiCiFi iL.F.F.T, ,^, N,F, ■L.f.M.p 



NT MASK 



13,14 1 15 | 16,17 |16 ,19 120121122,23124 



LiflAiPi iWU.T.H, ,5^1 ,n, ,[,(?,, ,| , I[N|F , 



_iAjQ 



I I 



J L 



I I 



J_J_ 



29 



3. 



32 33 



37 



42 



45 



47 



49 



5. 



54 



56 



58 



60 



65 



67 



69 70 



74 



76 



FORM MKTC-22M (7/M| 



I 

oo 



BURROUGHS ASSEMBLER CODING FORM 



PROGRAM ID 



& 



aImIp.i 



SEQUENCE 



OP. CODE 



14 



22 



25 



.AM 

.Qiao 

.aM 

.QZlQj 

-Oi g i Oi 
_Q2iO. 

-Oi£iQi 

_Qi2i-» 

Qi£ii 

_Q2lL 

_0i2il 
_Q£lL 

_Q£i li 



lL£2. 

i3iO 
it.O 

JiQ. 
6iQ. 



■ LI iRi 

L.I.R. 

.RiSiTi 



utt 



■ P.T.g? 



P i0 Si 
IiKl 



_AiLl 



LlIiRi 



8]Q_ 

iiQ_ 
lOjQ_ 
JjQ_ 

L3Li£- 
JLQ- 



.IitiRi 
-RiRiUi 



.BiRiUi 



RiRiU. 



-Q £ i l 



16,0 

i2iQ_ 

_&jQ_ 

9iQ 

Mi. 



RiftUi 



.SiEiTi 
_AiLl 



.BiRUi 



A1L1 



FIELD 
LEN- 
GTH 



PARAMETER 



30 



33 



+ OR - 
INC/REL 



38 



h 1 1 1 i 



.1 3i i 1 l i 



X' ' ■ ' ' 



N iN iAiDr i P . 



'1I1 1 11- 



'III — u 



4l I 1 



I X' ' ' ' L 



3 



Tl I I I .L 



Si H iTi PiT i0 



RiT.iR.B i N 



n 1 1 1 1 



S±LLElM 



Kl 



Xl I I I I 



I I 



1 I 1 1 1 Jb 



?.i 1 1 1 1 



S.H.I.P.T.0 



gi 1 1 -i 1 



O 



Q 



CON ST ANT DATA (NUMERIC) 



ALPHANUMERIC DATA OR PR 



1|2,3|4|5 ,6 |7 ,B .9 |10|11|12 



45 46 



z. 



PAGE 
CUSTOMER _ 

BRANCH 

PROGRAMMER 



i6 



REMARKS 



57 



62 



65 



68 



73 



76 



I I 



P.FiG.TiN. , T | Y|P-T.Nrf3, iLi0i0iPi 1 



1 , pf.A.n. iliM CbEiX) REiftTiSiTiEiRi 



J_L 



R,F.s.e,Ti iX i iEJ Afii 1 1 1 1 1 1 1 



I I 



p^LSiriTil^ N' ' T 'fl' iPiRiT 1N1T1 i i 



1 1 



j i_ 



.1 1 



1 1 



y.T.y.P.E tL fciiEjgi 1 ■ 



A,n,\/iAiM,CiEi . 1 .. F . FiTi i flNEi iL i liN i E 

T.FlS.T. 1T1F 1 ,T.i-i.T,R.n. iTit.MEl I 



F,M,T,FiRi 1I1F1 iSiHiT iPiI^ 



,1 1 1.1 



J L 



J_l_ 



| t,FkSim .F0.R. .C,gJMPiLi£iTiIi 0iNi 

TiE.RiMriNiA iTiF' .LJagiR 1 1 . I I 



-l_L 



R.F.P, EiA,T. 



1 1 



1 1 



_I_J L 



I I ' ' ' I ' 



■T.II.MP. .T. .RJiftftOiN. AR1E1A 1 
TiFiRiMiLiNiAi r. F i i Lifl0fi 1 1 1 1 1 



RiF.REiATi 'I ■rf'PiP 1 1 1 1 



RiP.AiixnCiHi Jjgi iPiRFiNiTi iSiAihb 
&X1T1T1 iL 0C1P 1 1 1 1 l 1 



_1_L 



S.E.T. iT.0! .E.MT.EiR. iSiHiIiPiTifl 



1 1 



AiniViAiNiCiF i iiiVm^i 1L1I1N1L1S 



1 1. 



BiExLUiBNi 'TiPii iLi0t(3iPi 1 1 I 1 1 



_L_L 



13,14| 15 |l6|17|18|19|20|2l|22|23|24 



I I I 



AiDiViAiNiCi Fi iT|Wi(3i 1L1I.IME1S 



J L 



|g|0] 



Pl 



25 . 



32 33 



63 



a 



FORM MKTG 229* (7/«> 



PRINTED IN U S. AMERICA 



BURROUGHS ASSEMBLER CODING FORM 



_££_ 



PROGRAM ID 



N 



da 



L 



CODE SEQUENCE 



FIELD 
LEN- 
GTH 



PARAMETER 



+ OR - 
INC/REL 



PROGRAMMER 



18 19 20 21 



22 23 24 25 



29 30 31 32 33 34 



35 36 37 38 



44 45 46 47 



Q2 



03 



QS 



OS 



Qd 



Di 



OS 



Q5 



Qd 



Qd 



(35: 



Q2. 



Q.5 



Q5 



Qd 



Q^ 



Qd 



Q2i 



Q& 



]Q5i 



OAC 



hQ 



R 



JLQ 



SiG 



SjQ 



2iC 



8jQ 



ftQ 



fiiQ 



liC 



2aQ 



IrQ 



ibO 



£jO 



£jQ 



ZiQ 



fijQ 



9iO 



2 | | Q i 



g| 



J L 



Pi0i3 



PiAi 



BBi£iM 



AiLT 



I I I 



PiEi5 



j i i_ 



Idi. 



i i i 



PjgiS 



l l I 



TiK 



i I i 



B&3_ 



i i i 



IiKL 



i i i 



P0i5 



i i 



Eiti_ 



i i i 



P.0.5 



i i i 



T.K 



i i i 



Ci L i M i 



aun 



SiRiJ 



i i i 



B1R1U 



DiViTiV 



3iRjJ. 



i i i 



£jXl 



j_j_ 



.SiRiJi 







N ifliAi Pr i P 



SiAittEl 



■RiIiB&Li 



TiE.RM-iP 



'' i ' i 



0iR iD i Ni0iP 



I i Q i i i 



C.U.£iN.0.P 



i i i i 



SiLiDB Y i P , 



1 1 2.i i i i 



Si H i P i V . I i P 



9i i i i i 



riN.VJM.EiT 



I iMiViCiSiT 



niAiT.Ei-.J 



i i i i i 



CiKiUTiNiE 



lYj 



i i i i i 



SiUiBTflf 



i 



CONSTANT DATA (NUMERIC) 



ALPHANUMERIC DATA OR PR 



1 , 2 I 3,4 ,5 ,6 |7 ,8 ,9 ,10 |11,12 



48 49 50 51 52 



S3 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 



I I I I I I I I I I ■ I I I I I I I 



» I ' 



P.R,TiNiTi iA.LifiH.Ai MiESiSiAiGiEi i 



i i i 



AiDiViAiNiCiEi JM iR.I.ftfaO.Nt .L.T.N.E. i 



P0.5iIiT.HaN. iTi0. .T.E.R.MS 



i i i I i i I 



X.T.Y.P.E, .TERMS 



t ' ' ' ' ' ' i i ' ' ' ' 



PigfhS.riT.Ii0N. iT.01 .0iRiD.£iR. ,M.0. 



■ Y.RE. .aRQE.R. ,N,ft 



<•! i ' i i 



pL06iI.Tir.0iN. iT.0. iC.UiS,T.0MiEiRi £j£L 



X1T1Y1P1E. iCiU.SiT.aM.EiR. iNtUiMiRiEiR. 



i i 



Pi0i5.riTi£i0.iM ,T,fl iSi^LiD. ,R,Y 



I i I i i 



X.TiY.RE. iS.AiLiEiS. .N.AM&S 



i i 



PigiSJiTiTiGCM ,Ti0i .£iH.I,P. .ViI.A 



i i i 



XiTiY.REi iSiH.I.P.V.r.A. ii 



C1L.E.A1R. iriMV.aT.CE. .NiEiT. iT.gliT.Ail 



C1L1 E1A1R1 iIiNiVifltliCiE. iCiflSiT. .T.giTiA.t. 



RR1I1N1T1 1D1A.T1F. ft. .riKtV.0iT.CE, .KM?* 



S.R.U. 1S.K1 1.P. iL, f 1N.F1 ,T .N1C.R1EM1E.MT! 



IiNiC.RiE.Mh.NiT. .ft. iCH.EiC.Ki iLiT.NI.Fi C,T 



|16)17|18|19|20|21|22|23|24 



T.EiS.Ti .FifliRi .C0.NJT..I .RAiG.E 



1 1 1 1 



P1R1T.N.T1 iS .LhR-.nPTTtA.t 



J ' ' 



11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 



29 30 31 32 33 34 35 36 37 3B 39 40 



PRINTED IN U S. AMERICA 



FORM MKT«-22»« (7/e») 



V© 



© 



BURROUGHS ASSEMBLER CODING FORM 



PROGRAM ID 



£ 



ma 



L 



PAGE 

CUSTOMER 

BRANCH 



A. 



£6 



SEQUENCE 



11 12 13 14 IS 



16 17 18 19 20 21 



■Q4iO 



DM 



Qfho 



!£ 



04,0 



JLQ 



QM 



QiiO 



6.Q 



QiliO 



QfhO 



Qdio 



Q4.-I 



Odd 



Dfti 



Cdu 



Q4u 



Q4. i 



QAa 



Ql4_lJ 



Q4i 



CAi 



b4.2 



LQ 



,c 



5£) 



MAX, 



7iO. 



8iO 



9i£ 



iLQ 



hC 



2>Q 



3iG 



liQ 



SiD 



6iO 



IjO 



j*lQ 



9iQ 



OiO 



i i 



l i 



J_L 



&BI 



I_L 



FIELD 
LEN- 



PARAMETER 



C0.NI.T.P.G 



RiSiTi i i Xi i i I i 



Nig3i l £i 



P>K.A. 



J L 



EJ2& 



i i 



bLti 



J_L 



GBA 



JL_L 



J L 



_L_L 



I I 



J_L 



J__L 



N0.P 



j_j_ 



eau 



!l_L 



BiRiUi 



Ail iAiRM 



RiRiUi 



I I 



EjXl 



i i 



Sffl 



i ftiRJ 



i i 



,.i i 



1 L 



' I 



_L_L 



J L 



J_L 



aau 



L_L 



Ai L i 



S.hR.0 



BbL 



NiKiRi i 



I I I I 



_l_l I L 



P apiC iD.: 



+ OR - 

INC/REL 



4x 



J_J I 1_ 



I 1E1S1T1 



i i i i i_ 



i l I I L 



-t- 



I I I i I 



l±L 



I I I I I 



riiAiX i i i 



Y. i i i i 



SiU.BT.0iT 



r^iNTiPiG. 



Bi fl i D i Y i IiV 



i i 



tfn 



'I ' ' ' i 



I .4-1 i . i 



4i i i 



o. 



& 



Q 



JQ 



CONSTANT DATA (NUMERIC) 



ALPHANUMERIC DATA OR PR 



1 t 2, 3|4 ,5 |6 |7 ,B ,9 ,10 |11|12 



PROGRAMMER 



44 



SO 



72 



p.Fifi.T.Ni. .Q gfcM.T.T.IM.U.A.T.T^Ni £lMz£ 



PuESiEiIi in. r ..s.r.giUiNiT iFiLiA iGi i i i 
A.n.ng.Ni iF.i .a. fa. i i i i i i i i i i i i 



F.IM.A.R.L.E. .^■il.R.-.T.g.iiA.li iRKi i i 



p.R.s.f.T.rg i N- ■ T '^' ■P. Ri^n.n.r.iT. .ctar) 



CHifiCiK. lLEj iViAiLi IiP 



T.M.n.i=.y. iNigLj lUESA iTiHiAiNi i5PQQ 



J__L 



1 I ' I ' I 



FmJA.li LL£ yi M.0. fiJP.FiRiAiT.Ti0N. 



T.MiViAiLiI .n. .CifliD.E. 



i i 



-L I I I I 



V.AiL.r.Ri iP iP.T.N.T. .iiii.ilil 



T.di .TilMiD. F.y. iNiF.iX.Ti .CiflOib 



T.Nl.V. AiL.r.n i .HA iMHili .RRTiNiT. i 



I i i i i 



T.F..S.T. .FgtR . .A, CQMIuj PiAGib 



i i 



PiR.T.N.T, iSi l I.R.T.0.T.A.L 



J L 



I I I I 



RiF.fir.Ni iC^IMiT.r.NiLJiAiTifiOiNi i PiAiQifc 



RiR.AiN.rjHi ilifl .T.Nin.L-iX. iP.R0.Dr iN 



AiHiViAiNiCiFi .1. i&FiT. 0iNiFi iLlLNi El 



SiHiI.FiT. iF.CZiR. .P.R. LN1T1T1N1G1 1 1 1 1 



13|14| 15 |l6|17|1S|19|20|21.22|23|24 



P.R.T.N.T. iP.Rifl.n.U.CiT. iN.0i 



. i 1 1 



TiNiHiEiX. iQU.AiMiIiT.TiVi . . . 1 1 1 1 I 



52 



68 



3 



FORM MKTG-2299 (7/«S) 



PRINTED IN U S. AMERICA 



BURROUGHS ASSEMBLER CODING FORM 



£6 



PROGRAM 10 


5 


6 


7 


8 


9 


10 


a 


A 


h 


P 


L 


£ 



FIELD 
LEN 

GTH 



PARAMETER 



+ OR- 
INC/REL 



PROGRAMMER 



17 18 19 20 21 



22 23 24 25 26 



29 30 31 32 33 34 



35 36 37 38 



44 45 46 47 



48 49 50 51 52 



53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 



Q5.0 



LlQ 



i i i i 



E&L 



K 



J l_l I L 



TiSiTi iFg.R .D.I.S.C. i0.OK.li iMgfc .D,I. S,C 



05,0 



la 



i i i i 



SiEiT 



J_L 



X 



.S.E.T. iXi3i iNigit iD.T tSiCCiiUiNiT. 1F1UA1G 



L_JL 



QM 



3.Q 



i i i 



a&s. 



i i 



j-Qi T i YriP i 



| Q5 | Q 



IlQ 



■ ill 



P.M.S-1 



i i i i 



Q 



Rfl&I.TiIfliN. .Tig .QUAlNiiT.T.Yi ■ i ■ ■ i ■ 
P.R.T.N.T. mmLB .NCI.. .Q.LJ.A.N.T.T.T.Y. 



,Qi 5 i O 



5iQ 



_l_l I L 



P iC-i , 



P.Rf.N.T, - J.F, ,MI.N.U.S. 



i i i i i i i 



Q5.0 



MI 



_L_J L_L. 



S.LiR£» 



Zi 



. R EiP O iS. IiT iIgiN. i F, i Ri i & XTTiNi 



i i i i 



Q5.0 



IiO 



i i i 



T. R n 



QiTiYi 



J L 



Q5i0 



4lQ 



KiDi £l SC 



a&s 



J_L 



P i EiS iCr i R 



SiTitaRiEi QLhAiN.TiT.Y 



i i i i i 



Pafi.riTiI.0iN. .T.0i .D.EiS.C.Rr.P.T.I.g.N. 



Q5iO 



&a 



i i 



IiKl 



j_j_ 



2i 5i i i l 



X.T.Y.P.E. ■D.E.S.C.R.r.P.T.IglM 



j_j i i.ii 



Q5i i 



QiQ 



J_L 



Sift 



J l_L 



Kj 



.1 I I . I 



Qfii I 



LlQ 



i I 



SiRJ 



i_L 



Ci WLIi N iE. 



Q5. i 



ZxQ 



£lti_ 



j_j_ 



Yj 



J l_ 



j L 



T.E.S.T. .LP ,0.CiKili .U.S.EQ 



'i i i i i ' ' ' 



IiNiGRiF-.ME.IMrr. .L.IiNih. i£i0dJiMJ_ 

T.E.S.T. ,r.F. .bAiS.T. iI.N.V/.gJ.T.CiF, .L.T .1M.E 



Q5. I 



3.Q 



AiLl 



i i 



1 1 i . i i 



A.n.V.A.N.r..& .LE.F.T. .flMEi .L.I.N.F 



i i i I 



Q5a 



t.o 



I I I I 



BiRiU 



L_L 



IiKQiEiSiC 



RiR.A.Nir.H. .T,Q .T.Y.RE, f)iE,S.C.. 



i i 



Oi5i I 



ilO 



H 



Pi R iIi CiE , 



p<as 



i_L 



SiP.RC.-JP 



Pi0iSrr.rirg?,Ni iT<a .s.e.l.l. .p.rt.CjE. 



O.5. i 



6.Q 



i i i i 



N.K.C.M 



> 



Ql SjJ 



LQ 



i i i I 



£iXlL 



l_l_ 



A. i i i 



CiM 



Q5. 



aiQ 



i i i i AibAi R iN 



i i i i i. 



■Q5.I 



9iQ 



'iii 



RiRiUi i 



MiPiR rC iE, 



Oi5i ? 



QiQ 



S iR Ji 



CiTM.Ii._i. 



CONSTANT DATA (NUMERIC) 



ALPHANUMERIC DATA OR PR 



X.r.N.n.E.Xi iP.RiTiCiE. 



I I I I I I I I I I 



T.E.S.T. 1I1F1 .RKaTiHi id .M. .(JSiEiDi i . . 
WiAiRiM. .PiR.riCE. iE.R,R0iR. . i 



fi.RA.N.C.H. Om .T.1S.D.E.X. .PiR.TiC.E. 



DiEiTiEiR.MiT.NiE. 1T1F1 .MI.LiL.Si il 1N.D1F1X1 



1 1 2 . 3,4 ,5 . 6 7 ,8 .9 .10 11,12 



'I*. 3 I 



I" l J l" 



|16|17|18|19|20|21|22|23|24 



11 12 13 14 15 16 



17 18 19 2D 21 22 23 24 25 26 



27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 



44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 



70 71 72 73 74 75 76 77 



PRINTED IN U S. AMERICA 



rORM MKTS 22»« (7/MI 



I 



BURROUGHS ASSEMBLER CODING FORM 



6 



PROGRAM ID 


5 


6 


7 


8 


9 


10 


£A£3P_ 


L 


£ 



06,0 



Q&O 



CfoiQ 



Q6.Q 



,Q 6Q 



Qfr o 



Q6iQ 



060 



Q 6iQ 



Q6i i 



Q6ii 



Q6i 



O161I 



Q6, 



Q6l 



Q61I 



Ob. I 



Q6.I 



Q61 I 



Q6 2 



LQ 



10 



3iO 



iiQ 



5iO 



iiO 



IiQ 



81O 



&Q 



O.O 



iiD 



2iQ 



3,0 



Ilfi 



SiD 



fijQ. 



IiQ 



fliQ 



9iD 



00 



£*&. 



RiRiUi 



S1R1J1 



Pi 0i5 i 



E&_ 



P.C 



101 1 



IiBAi 



SiLR£i 



nRMi 



£1X1 1 



BCl 



r.RA. 



S>ibR0i 



F i RM i 



IiBAi 



EiX. 



B1R U1 



£jXl 



Pi G 1 



P1C1 1 



FIELD 
LEN- 
GTH . 



A 



MiPiRIidE 



PARAMETER 



I I I I l_ 



P.T.-.RRiC 



P1BRU1-1P 



Al 



J I I L 



I I ' 



G1 T1Y1 



J_L 



Oi 1 1 1 1 



Q1I1V1 1 1 



Aj_! I I 



M 



Q.T.Y. , 1 



Pi 1 1 1 1 



QiT.Y. 1 1 



PiRiEiOE 



A. 1 1 1 



CmRiSiAiMi T 



Kl 



1 1 1 1 



b 1 1 1 1 



Ai 



1 1 1 



+ OR - 

INC/REL 



A 



a 



Mi 



1 



ti 



CONSTANT DATA (NUMERIC) 



ALPHANUMERIC DATA OR PR 



112131415,67,8,91 10 11. 12 



'l*l»l»l» I 



1 ° I a I " 



PROGRAMMER 



S.H.r,F.ri iF0,Ri PiEiRi iC iP.RiI .Cib 



13,14 15 16,17 



|18 1 19 1 20|21 |22|23|2d 



TiEiSiTi 1I1F1 1M1I1N1U1S1 .I-.L.A.6. iSiEiI 



R,R,Ail\I.CiHl iT.fr, .T.IMiD.EiXi P1R.I1C1E1 



RR.IiN.Ti iS iE.L.L. iPlfiliCihi ..ill 



R0.S.I.T.naN. .T,0, .P.biR, .UiNiI.T. idfl 



T.E.S.T. 1I1R iCi .l-.L.Afi, iSiEili 



J L 



PiRINiT, iC 



1 it— .1 1 1 1 



■ 1 1 1 1 ' ' ' 1 i 



T1RA1N1S1F16R .QUiAiNiIiT.Yi 



J_L 



S.Tifl.Pitu fi.U.AiN.I.T.Yi 1 . 1 1 1 1 1 



DEjSlTj iT.Fi M .K.E.Yi iU.StE.Di 1 1 1 



P.R.r.NliT. M 



1 1 1 1 



1 1 1 1 1 1 1 



T1R1A.KfcS.F1BR. Qli.AiNiT.Yi ■ 



S±JlLFjIi £i0iBj P.F..R. M iP.RiTiCiE, 



SiT.aRiE. Qi iAMT.r.y. , ■ ■ 



J L_l_ 



1 R1 A1 N 1S1 F 1 6 R 1 1S1E1L.1L. iPiRiIidB i 



T1&S.T1 1I1F1 .F.r.T.KEiRi .CM USiEiDi 



BlRAMCiBj iT.01 iGiR^.SiS, iA.Mi0.UiNm 



T1E.ST1 ,IiF. i<adKi4i .UiSiEiDi 



1 1 1 1 



P.R.I.N.T. 1E1 1 



_i_j 1 1 1 1 



1 ' 1 



PiRitiN.T. iA. 



1 111 



LiN 



11 12 13 14 15 16 17 IB 19 2D 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 



PRINTED IN U S. AMERICA 



FORM MKTG-2296 <T/«> 



I 



BURROUGHS ASSEMBLER CODING FORM 



^6_ 



PROGRAM ID 


5 


6 


7 


a 


9 


10 


£ 


A 


M 


P 


L 


£ 



CODE SEQUENCE 



Q7iQ 



Q.7.0 



QiO 



Q7.0 



aM 



OM 



Q7,o 



QLS. 



QTiO 



OJxi 



Q7. 



aia 



QZlL 



QlZl 



aiu 



Old 



Old. 



OIl 



Q7.I 



lQ7i 2 



L<2 



io 



3jQa 



liQ 



SiO 



6.Q 



2iQ 



8iO 



9.Q 



0,0 



2^ 



&Q 



tiO 



SiO 



£j£ 



7aQ 



fii£ 



9iO 



Old 



R.S.AMT 



B.R.U. 



i_L 



TjJ^L 



i i 



LSiE 



J_L 



MU.L.R. 



PARAMETER 



FIELD 

LEN 

CTH 



B&S 



i i 



5.RJ 



j_i_ 



Ti R if ii i 



A i PiM i 



L_l_ 



E2L 



J_L 



RiffiU 



J__L 



P i0 i S 



J_L 



NiK i i i 



BffiU 



fiNL 



UXl^L 



J__L 



J_J_ 



EiG 



J l_L 



LiS.R 



1_L 



M iUi L iR 



SiU iMi 



MM 



J_L 



9 



Q.T.V 



G.R.S.A.MT 



4a 



i i i i 



i i i 



J__L 



6.R.S.- ,R 



PiN.UiMR.C 



WiR.K.RiF.G 



TG.Ri&S.S 



2k 



i i i i 



N iEiT iAiMiT 



+ OR - 

INC/REL 



DiIiS.C-iP 



«J I I I I 



1 1 I I I I 



NiE.T.AMiT 



2±-±. 



i i i 



fr I I I I 



t 



WiRiK.R.E.ft 



yw.RjKiR.Eift , 



ITi P iLiSiCiT I 



CONSTANT DATA [NUMERIC) 



ALPHANUMERIC DATA OR PR 
1 , 2 | 3|4 ,5 ,6 |7 ,B ,9 ,10 |n,^2 



PROGRAMMER 



57 58 59 60 61 62 63 64 65 66 67 68 



70 71 72 73 74 75 76 77 



BiRiAiNiCiH. .Ti0. .Gi.Ri0.SiS. .A.M.0.U.N.T. 



i i i 



XiT.Y.PiS PiEiR .U.N.I.T, .CiHiA.R.A.CT.F.R. 



Li0.AiD. iSiHiI.F.T. ■RiE.&.T.fi.T.E.Ri . 
M.U.LT. iP.RIiCE. iX, ,Q.UiA,N,t 



IiYj. 



i i i . 



P.0.Sir.T.Ti0iMi J^i &E0&& iAM Pi.LJ.NliT. 
PiRiIiN.T. iG.RgJ.S.S. .AMCMJiMiT 



5iTi0iRiB I6.R.0.S.S. .A.h.^D.N.T. ■ . 



i i I 



AiD.Di .Tig. iG.RiA.NiD. ■G.R.fl.S.S, ,T,0,r.A.l... 



TiE iSTi 1T1F1 JlIiSiCj0iUMTj .A.PiP.T.C,A,R,i 
BRiAiNiCiH. iT.0. .KJ.E.Ti .AM0.U.1M.T. i ■ . ■ 



NT MASK 



3|14| is |16|17|18|19|2O|21|22|23|24 



Pl0lSl^lT•,T, 0,^l, .Tig, .n.i .s,c.0.u.NiT, . 

XiIiNiD.EiX. DiT.S.CAUiMT. , , 



i ' i i i ' 



TibiSiTi iIiF. 2,h.R.0. .r.NJ.D.E.X.E.n 



l i i i .i- 



BiRiAiNiGHi iT,0. iM.E.T. .AM0.U.M.T 

PiRiIiNiTi iD.I.SiCiOiUiN.Ti 1A1S1 .^.A/i ■% . 



PiRir.NJ.T. i* ft,' 

LiPJiAiOi iSiHiI.F.T. iRFiftiTi^.TiFiPi 



i i i i i i i [ i i i i i i i . 



_L_L 



MiUiLiTi iDiTiSiCgdJiNT, .X i ■SR.0.S.S. 



J_L 



SiU.BiT. .DifiSiC^iUiNiTi .RRfliM ■fi.RflkS.S,, 
IAiDiIIi iTifl iTiOiT.A.L .n j.SiCigf.UiNJiTi.S. ■ ■ 



11 12 13 14 IS 16 17 18 19 20 21 22 23 24 25 26 



27 28 29 30 31 32 33 34 35 36 37 38 39 40 



PRINTED IN U 3. AMERICA 



68 



FORM MKTS-229S (7/«»> 






BURROUGHS ASSEMBLER CODING FORM 



8 



_2_6_ 



PROGRAM ID 


5 


6 


7 


8 


9 


10 


SAMPLE 



CUSTOMER 



BRANCH 



qM 



SEQUENCE 



18 



20 



qM 



QM 



QM 



pfao 



QM 



QfeiQ 



QM 



pRiQ 



QhL 



QBl 



Oft. I 



Qfii i 



Ort I 



Oft I 



Q6i i 



Qhi 



OftihSiQ 



IlQ& 



3iO 



he 



5jQ 



IjO 



7jQ 



8iO 



9iQ 



P.O. 



JjQ 



2iQ 



Mi 



■EiM 



oas 



iLQ 



5jQ 



liO 



ZlQ 



Q6ii|9iQ 



O^Z.OiQ 



Xj 



ittl 



FIELD 

LEN- 
GTH 



22 



TiRA 



i_L 



Bas 



1_L 



sSiRiJ 



J__L 



AiPiMi 



AiPiM 



EiX 



BiBii 



EigkS 



PARAMETER 



WlRlK Rl E fi 



N.FiTriPi 



li i_ 



J L_l_ 



IKi U i l 



££ 



J_L 



]_]_ 



NiKi i 



SiftJ 



1 i 



Ei*l 



33 



+ OR - 
INC/REL 



P1N1LI1MR1C 



TiJMiV,MiFiT 



T. N 1E.T1 



RgSiDiYiI iV 



CPiR.Ci- P 



5i i i i i 



rjT.Mtil.iL 



BjBu 



i_L 



Sim 



J_L 



N0T.& 



M.U.L.R. 



P0iS 



i_L 



SiRiJi 



A i Pi M i 



Mm i 



A\ i i i i 



1 I I I L 



)| I I I 1 



C d fli SiT i IiV 



PiTr.RftC 



11.11 



QiTiVi 1 



riSiT.Xi-P 



p.isjiunRC 



TiNiViCiSiT 



IlCi0i5lIlS 



PROGRAMMER 



CONSTANT DATA (NUMERIC) 



REMARKS 



54 55 



65 66 



70 



-iRiAiNi.S.FiBP . .M.FiT, ■A.Mfl.U.N.T, 



1 1 1 1 



P.0.fiiTiTiI0N. T.0, Mf.Ti iAM0iUiN iTi 1 



PiRJ.NiT, 1N1F .T, ,AM0.UJSfcTi 1 1 1 1 1 . I 1 



A.n.n, ,L,I,N,E. M.F.T. .Tfli .T0.T.A.L. N1 E1T 



A.n.l"), ,T,0 ,T^T.A.Ii N.F1T. 1S1A.L1E1S1 1 . 



r.F.s.r, ,IiFi rjzssir, ABB! 1T1C1A1R1LE 1 ■ 
RiRiAiNiCiH. iTfii .NiE.XiT. ,1 ,T ,NiEi 1 1 1 1 1 



1 ,<a,A,n. iSjHl LEjIi ■R.F.fi.T.s.T.E.fi 



Pfl.S.T.T.IfliN. Jifl, lCj0iSiIj iRRiTiC iEi i 



TiNhOiEiXi LQgLSjJj iP.Ril 1C1E1 1 1 I 1 I 1 1 I 



niFiTEiRiM.JiM.F., iT.F, MT.i.iLtSi iI.NiDiEiKi 



T.F.ST. iI.F. £ghS.T. iP.RiT.CiEi iFiR iRfliRi 



R.R.A.NiCiHi ■T.fl. JiNiO.FiXi if,0i5iTi 1 1 1 I 



ALPHANUMERIC DATA OR PRINT MASK 



1| 2 1 3|4,5 t 6 | 7 1 8 ,9 ,10 |l 1 , 12, 13,14 | 15 [ 16|17 |18 |1? |20|21 122|23|24 



J I 



PiR,T,NiT. iC0.£.T. .PiRiLCiE i 

c .iH.TiFiTi iF.PS.Pi MTiL.LiSi i i'i i 



i i i i i 
MiUiLiTi iCi0A.Ti iXi qUiAiNiTTiYi .ill 



PgJ.S.TiT.TiflM. iTA £ 0iSiti iAiM0iUiiMiTi i 
BHlLMD iC0lSlTj lAiMg iHiNiT i i i 



ADiPi .LiIiN.Fi iC0iSlTj .T.« iTi0,T. .QgiSiT 



AiDiDi Ti0i .TiN.Vrf3iT.CiE. CQ£Jj H 0lTlAlL 



32 33 



65 



FORM MKTO-21M (7/M) 



PRINTEO IN U S. AMERICA 



BURROUGHS ASSEMBLER CODING FORM 



Ah. 



PROGRAM 10 


S 


6 


7 


a 


9 


to 


£l 


A 


m 


P 


L 


£ 



FIELO 
LEN- 
GTH 



PARAMETER 



+ OR - • 
INC/REL 



PROGRAMMER 



17 18 19 20 21 



22 23 24 25 26 



29 30 31 32 33 34 



44 45 46 47 



S3 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 



TO 71 72 73 74 75 



Qi9iO 



LQ 



| B.R.U 



Rig^i D i rir i v 



BiRiAiNiC.H. .T.0, .N.E.X.T. .LiI.NiE 



i i i i 



O9i0 



J2I 



M 



U 



X 



£i 



X 



PiKifl 



4fi 



i i i i 



EiN.AiB.LiEi 1T1A1X1 A iTdBiTiAiL. lBKi i 



Q9,0 



hQ 



C.L.M. 



Wi R iKiRiEfo 



C iL iEiAi R i i Wfl i R iKiI i NiGi M iEi M fli R i Yi i 



OM 



!LQ 



LiSofi 



t i i i i 



L.g.A.n. .S.H.L.F.T. ,RiEi6 l TiS,T,E,R l , 



Q9.0 



SiO 



SiRiJ 



S,UiRiT0iT 



P.R.I.N.T, ■5.U.B.T0.T.A.L. i ■ i i ., _i , i 



oao 



6.Q 



m& 



A.D.3.M- P 



P fl i S iIiT. I i PiN . i T i0i .Al L i Fi 1 T 1A1X1 i i i 



QfliO 



LQ 



SiR i J 



CiKiLiIiNiE 



IiN iCiRiEi M EMiTi i t i l i N i E i <O0>UiNtTt i , 



Q9iQ 



8iO 



MKl 



-i iii i 



XiI iN iDiEiXi M 1I1 S 1C1 1 T 1 A 1X1 PiE iR.C i EiIN.Ti 



IQ9iQ 



M2 



EiXZ 



1 1 i i 



oa i 



fliQ 



RiRiU 



AiD i Di0 iN iS 



T.E.S.T. .I.F. Z.BR.0, il .N.n.E.X.&n, , , 
Bi R iAiNiCi H i i TA i A iDiP Ni Si i i i i i i 



oa. 



iiO 



EiXl 



r i i i i 



-1E1S1T1 .FfliR, ,LiA.S.Ti {LAME 



Q9l 



liQ 



S.R.J: 



Cfl.NT.PiS 



BiEiG.T iNi iCi0.rM.Tir iNiUiA.Ti I .BfiNi .PiA,GiE 



OSl 



aiQ 



EiXl 



y. i ■ i i 



J iE iSi Ti iF0i R i iL iAiSi Ti i S iIiXi i bli N iEift 



Oi9i i 



■bG 



SiRJ. 



AiD.LjIM.CiK 



IiN.CRiEM.EiMT. .L.I.NE. £<aU.MT. . ■ 



oa I 



£lQ 



Slfil 



Xi i i i ' 



4: 



SiETi .Xi iF.0iRi lAiDiDifliNiSi 



i i i i i 



Qt9 i l 



£i£ 



AjL 



ll I I I 



AiDiViAiNiCiEi .L.E.F.T. iflNiF. .L.T.N.E. 



QiQi I 



LQ 



P<as 



AiDi(ZiNr iP 



p.a.s.riTiidaiM, ..t.0. iAiLF. 1T1A1X1 . . i 



c&_i 



fllO 



BCl 



II I I I 



PiRiIiNiT, iNTiA.X/i 



i i i i i i i i i i 



Q9l 



9iQ 



EjCl 



I I I 



J L_l I L 



I I I I I I I I I I 



I I I I 



Q9i? 



OjO 



PXl 



XL 



_L_L 



I l I I i I i I i i I i I i i i i i i i i l 



■ 



CONSTANT DATA (NUMERIC) 



ALPHANUMERIC 



1|2,3|4|5 |6|7 



DATA OR PR 

1 8 1 9 | io 1 1 viz 



13|14| 15 |16|17|18|19|20|21|22 l 23|24 



11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 



27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 



PRINTED IN U S. AMERICA 



FORM MKTS-22»« (7/««) 



-p>. 

I 

OS 



BURROUGHS ASSEMBLER CODING FORM 



PAGE I O OF 2. Q 



PROGRAM ID 


5 


6 


7 


8 


9 


10 


£i_£]EL£ 



QO 



0,0 



go 



o,o 



oo 



oo 



QO 



go 



QO 



___ 



Ql 



_li 



G_l 



Ql 



cu 



Q_i 



£Li 



___L 



Q I 



Q2 



LD 



_Q 



3iO 



i_2 



E_Q 



6iO, 



ZiQ 



M_ 



9iQ 



O.O 



iiQ 



2iQ 



____ 



tiQ 



SiC 



__£ 



7iO 



IiQ 



_C_ 



Mi 



Q 



MUiU 



A.DiMi 



A iP i M 



D___t_u__ 



22 23 24 25 26 



EM. 



BCl 



B$as 



£___i 



TiRM 



S.RJ, 



_____ 



SiRiJ. 



P.K.A 



P rf&S 



SiKi 



EiXl 



SiRiJ: 



_____ 



_____ 



SiRJi 



_uElL 



a 



FIELD 
LEN- 
GTH 



PARAMETER 



29 30 31 32 33 34 



'I I I I I 



% \ I I I I 



N.E.T.- iPi 



I.N.V.IM.E.T 



P.N.U.M.R.C 



r,T,AiXi£,S 



IiNiViNiEi T 



WiRiKiR.EiG 



S.U.B.T^i- 



6i i i i i 



r.KiL.r.NiEl 



Yi i i i i 



A.D.0.K1I- P 



Xi i i i l 



__ 



i i i i i 



CitftiNiTiPi C . 



Xi i i i i 



__ 



i i i i i 



A.niL.lM.CiKi 



Xi i i i i 



+ OR- 
INC/REL 



_ll 



CONSTANT DATA I NUMERIC ) 



ALPHANUMERIC DATA OR PR 



1 l 2|3|4|5 l 6|7 l B,9|H)|ll|l2 



PROGRAMMER 



44 45 46 47 



51 52 



53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 



PiRiFiisiiTi iTiA.X. .AiS. .A. iPiEiRiGEiNiTi i i 



HU.L.T. .T.A.X. ,% iX, JMiE.T. ■ 



P.R.I.N..T. lTiAiXj ■ ■D.&t-L.AiRSi i i i i i i 



AiPiD. iTiBi iT,_S.T.ArL. .T.AiXi iDigiLiUAiRiS. 



AiD.ni iTifli ■T.flm iNtE.Ti .1 ,N.Vi0iI iCihi . I 



13 1 14 | 15 |16|17|18|19|20|21|22|23|24 



PiR.IiNiTi l____1i i i i i i i i i i i i i i i i 



Rt&Si iTia NiE.T. .Ci0iL.iU.MiN 



i i i i i i i 



.SiTi_).RiEi T.A.Xi ■na.L.LiA.RiSi 

T.MiCiRiEMEiN.T. ,L.r,NI.F.. .CCUiNiT 



TiE.SiTi iI.Fi .L,A.f>.T. iTiM.V^T iCiF, .L.I.N.E 



PiRiTiNiT, .SiUiR-iT^iTiAiLi i i i i ■ i . i i 
F.NiA.BiL.E. ■T.g.TiA.L. iI,KliV,gi,T ,C.E. ,RKi i 



Pi0iSiIiTiIi0iNi ,Ti0i lAAn^N, iA.i_ t F, i ■ i 



TiE.S.Ti .IiFi .F.I.R.S.T. iA.DiD.0iNi 



i i i i 



TiE.SiTi HiFi ibAiftiT. iIiN.V.^T.r.E. iLiI.N.E 
BEiQIiNi iCig.NiTir.N.UiAiT.rieS.Ni .P1A1G1E1 . 



r.E.STi iTiFi __i______Xj __il_l_>____l! i i i i i 



TiElSTi tXiFj l B0.TiT.0M 0iEii .MM.VfliUCiE 



I iNiCRiE.M.EiNiTi iL.T.N.F. ■CCfiUiN.Ti i i I 



SiEiTi iXi4i iIiMVigiliCiEi .H./4.S, lAiP.PigSiNiS 



11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 



27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 SO 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 



PRINTED IN U S. AMERICA 



FOKM MKTG-22S* <7/«) 



BURROUGHS ASSEMBLER CODING FORM 



££l 



PROGRAM ID 



siaNp 



LIE 



COOE SEQUENCE 



FIELD 
LEN- 
GTH 



PARAMETER 



+ OR - 
INC/REL 



PROGRAMMER 



17 18 19 20 21 



22 23 24 25 26 



79 30 31 32 33 34 



S3 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 



O.liC 



2X2 



EiXl 



SlRlJ"; 



X 



1 L_l I L 



S.UiBTi0T 



T1E1S1T1 iTiFi ■L.AiSiTi ■ iT^ViflI.C.E.1 ,L.I 



RR,IiNiTi 1S1U1BT1C&T1A1L 



J_L 



I i I I I I 



N£ 



3iQ 



SiRTi 



Cig$iN,TiPiG 



B1E.6I .Ni iGPiNI.T.1 .M.U.A.T.I 0.Ni iP,A iG,E 



!LQ 



AjLl 



I I I I L 



AiDiViA.IN.CiE, lL££j!i gibJiEj .L.I.N.E 



J_L 



SiC 



Pj&£ 



A.Di fl lMr P 



P.fl.S.I.T.Ifl.N, T.0, .AADiGMNt iA.UF 



j L 



■ 



6,Q 



LQ 



8jO 



9iO 



0,0) 



hQ 



ZiQ 



3iO 



MiQ, 



5iQ 



fiifi 



7iO 



fiiO 



9iO 



OiO 



16 



UK. 



I i&i i i i 



XiTiKRE. .AiD.Dfl.Ni .D.Fl^C.R. 



i i i i i 



P 0iS 



MEiTriR 



RgSiSiIiTiIrfZiNl, ,T.gi .NET, CfliUlJiMM 



NiKtRi 



i i i i i 



SiRiJi 



RNiUMRiC 



XiTir.REl AiDiDfliNi .dfliS.T. ,A,M^U.N.- 



JEjXl 



Ai i i i i 



RRiT.NiT. AiQxQj0l1SL .A.M0.UIN.T! . 

FiEiSiTi iT.Fi .MIiNiUiSi i . i 



AiDi M 



TiAiD ifl iN iM 



SiKl 



LA. ... i 



AiDiD. iTMS, lA.D.Difl.N.Si M.I iN.Ui5i ■ . ■ 
TiEiSiTi iIiFi 1P1L1U1S1 i i i i i i i i i i 



AiDiM 



TiAiHigiNiP 



AiDiDi iTifli iA,D.D.g.N,5» ■P,L.U.5,.Si£.fi 



J_L 



AiDiM 



IiiMiV.lM.FiT 



EjXl 



Yl_L 



J_L 



AlDiD. iT.Pi iT.flT, iNiF. T. .r.NI.Vifl.T.CE, 
TiEiSiTi iTiF. i&iTiAiMD.AiRini iT .NiW.fliT iC 



BiBtlJ 



i I i l i 



&0£ 



CiS.TtXi-P 



MiK.R 



RiRiAiNiCiHi ilifl .CiHiEiCK ■L.r.M.F, 1C1T1 



j> 



SjBvZ 



PiNiUMRiC 



lAiPiM 



J_ 



IiMiViCiSii 



XiIiN.D.E.Xi AD.D.KiN, r.a&iT, .AMcTi.UiN 



PiRiLNiT. lAiD.D.g.Mi ■C.Bf.S.T. IAM0.U.N.T. 



CONSTANT DATA (NUMERIC) 



AiDiDi ,T,0i .TI0.T, .T.NI.V, iT,0,T, .CO.S.T 



ALPHANUMERIC DATA OR PR 



jj 2 I 3 I«I 5 | 6 |7 ,B | 9 ,10 111,12,13,141 15 1 16|17 |1B ,19 |20|21 122|23|24 



17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 



59 



60 



PRINTED IN U S. AMERICA 



62 



FORM MKT«-22M <7/««) 



oo 



BURROUGHS ASSEMBLER CODING FORM 



jL£. 



PROGRAM ID 


5 


s 


7 


e 


9 


10 


SAME 


LE 



M 



2A 



£lP_ 



£l0 



£lO 



ElQ. 



£iO 



2lI 



ZlL 



aa 






£=JL 



2u 



£a 



za 



2il 



LQ 



10 



3iO 



iiG 



5iO 



6iO 



ZiQ 



4iQ 



9.0 



J2iQ 



hQ 



2iQ 



&Q 



iba 



16 17 18 19 



Ti flT iA 



£iO 



£iO 



ZiQ 



filO 



9iO 



OiO 



J_L 



i I 



I I 



i i 



I l 



I I 



i I 



i i 



I I 



min 



J L 



I l 



J_L 



£iXl 



AiDi M 



Sitfi_ 



| A.D,M, 



S.R.J 



22 23 24 25 



BiBili 



£iXl 



&j&I 



EiXj. 



BiRiU 



IifiA 



SiUA 



S i U iA 



.PeSiS 



SuEM 



BiBii 



NiQSiRiJ 



Pik 



AiR. 



p^& 



FIELD 
LEN- 
GTH 



PARAMETER 



Al 



■AOiMiCM 



A 



F i A i Di N i Ci P 



C,K,L,T ,N£ 



A,O.Di(Z>,N,S 



Xi i i i i 



£■1 1.R.T.0.T 



& 



B.EGilNiV. 



■Wi R iKiRiE-i C m 



RR.T.^-iP 



PiNiUiMiRiC 







IiNiV iIM i E i T 



I .NliViCiSi" 



RiE iOiI iNiV 



A.R.-.R0iS 



+ OR - 
INC/REL 



F.RiSTiLN 



Si i i i i 



IiSiQ i 



CONSTANT DATA (NUMERIC) 



ALPHANUMERIC DATA OR PR 



l | 2 t 3 1 *|B t s|-y 1 a | 3 1 t0|-|1 | 12 



PROGRAMMER 



444546 47 48 49 505152 



A.DA iTi0i CMSjJj .TiftTiAib M1I1N1U1S1 



A,n,Di ,T.O. ■Cffl.S.T, ■T.flT.A.L. .P.bUiS. i 



60 



64 65 66 



•iFiSiTi 1I1F1 .M.T.N.I1.S i i ■ i i 



TiEiSil i J iFi 1P1L-1U1S1 i i i i i i i i i i I 



T.N.CR.EME.MT, .L.I.N.E. iCfliUiN. 1 1 . i i 



RR.A.NAH. CM .Nlf.X.T. iAiDO^Ni 



I i 



T.E.S.T. lLFj ,A,D,0i(aNi5>i ifl,N, iHM.Vi0.LCi 



P.R.T.M.TI .T.0.T.A.L.S, . . 



j_i i, i I i i i 



T.Eifi.r. JiFi A.T.A.N.D.A.R.ni J iN.V0.LCit: 
R.R.U. iTi0, ,M .F,X.Th iIiN.V.fl.T.C.E 



T.RiA.NiS.F.EiR. ■Tda.T.A.L. .NiE.T. iIMiV.. 
S.U.R.T. .T.A.X. iF.Ri0.Kn iNiF.Ti . . i i i 



S.U.R.T. iCaSiH ■F.Rrfg.M JSIiE.Ti . . . . . 



iPig.S.TiT.Ig.N. ,7,0! iPiRTiNil,' ■P.Rg.FiI.T 



PiRiIiNiTi iP,Ri0iFiTiTi .AiMftiUiNiTi i i 



RiRiAiNiCiHi ■T.O. .IM.E.X..T. lLNAZj0lLCj£i i 



AiDiV.AiNiCiE. iF.0.R.M iPi0iRi [ 1T1I i0iMi 



13,14 | 15 |16|17|18|19|20|21|22|23|24 



P.R.LN.T, iAiLiFiA. iF.Rfi.Ti I.N 



i i i i i i 



A.D.ViAiN.GiEi iR.I iGiHiTi iT.Wtfli il_.LN.EiSi 



P i0iS i IiT iIi0iNi iFiffiRi iPiRiLNiT 



i i i i i i 



11 12 13 14 15 16 17 18 19 2) 21 22 23 24 25 26 27 



29 30 31 32 33 34 35 36 37 



40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 



PRINTED IN U S. AMERICA 



FORM MKT6- 229ft (7/68) 



I 

I—* 



BURROUGHS ASSEMBLER CODING FORM 



PROGRAM ID 



AIM! 



L 



SEOUENCE 



iM 



iM 



jM 



jM 



1.5,0 



j3i0 



j&fl 



LlM 



i3i0 



_l3lI 



j5l 



Ji. 



j3l_L 



L3J. 



jl5li 



i5a 



i3a 



hsa 



h2ii 



j2l1 



Lq 



2.Q 



hQ 



hQ 



BiO 



6iO 



ZiQ 



81O 



9iO 



fliQ 



iiQ 



2iO 



aiQ 



1LQ 



£jQ 



fiiQ 



7jO 



fll£k 



9iQ 



OiO 



17 18 19 20 21 



L 



rr&0_ 



Airu. 



X 



22 23 24 25 26 



MKl 



PM. 



TiR i Mi 



SiRiJ 



BAl 



Pitas 



UKiB 



Fi K iMi 



S.RJ 



EiAl 



P 0iS 



AjBl 



WiKl 



BN_ 



iRM 



BiBii 



aaa 



AiB_ 



PjAl 



a 



FIELD 

LEN 

GTH 



27 28 



PARAMETER 



29 30 31 32 33 34 



&_ 



J_l I L 



I I I 



IiNiVJNigi 



jA.R.-P.fl.fi 



DiAi IiT i 



i i i i 



i£jQl 



DiAi T iE 



I L 



uz 



I I I I 



AiRrP.0 ifi 



T.X.RT. i 



i2jQi 



I I I 



■ I I I 



.I I I I I 







TiAiXiCiS.T 



IiN.L.TiA.1 



1 i20. i 



)i i i i i 



H iEiADilW? 



+ OR - 
INC/REL 



35 36 37 38 



Q. 



CONSTANT DATA (NUMERIC) 



ALPHANUMERIC DATA OR PR 
1|2 l 3|4|5 | 6|7|8 l 9 l 1p|l1|"l2 



PROGRAMMER 



AiD.ViAiM.CiEi ,R,T.6iH.T, iTiWig). ,L.,IiNl,FiR 



Pi0iSiIiTiIi0iN, iFigiRt iPiRiLNiT 



XiIiIMiDiEiXi iI.IMiV^iI.r.iEi iNfli.! , i 



J L 



PiR.I iIMiTi tIiN.V.0.1 iCiE. .N.UiMiRiEiRi 



J__L 



SiTi0iRiEi iIiN.V^ifiCiE, ,^0, 



L_L 



I I I i 



AiDiViAiNiCiE, iFjaifiiM Pflfi.T .T.T EMM, 



L_L 



P.R.I.N.T. iAiLiFiA, ,n,A,T.T ■ ■ 



I I i i i 



■i0.AiDi iDiAiT.E. PiAkSiEi ,M.,A 



i . i i 



X i TiY i PiEi 1P1 A1 T 1 E 1 



-J L_J I I I I l_J_ 



AiDiViAiMidEi iFifliRiM P0ifi t f .TiIifliNi ■ 
PiRiTJMiT. ,AiL.F.A. .T.X.R.T 



R0iSiIihIi0iNi ib0iB IRRT.N.T 



J_L 



I I 



A1P.V.A1N1C1E1 iRJiGHTi TiWig. ■L.T.N.E.ft 



XiI.NiPiE.K! iT.A.tt. iRiAT.F 



J I I I I I l_L 



PiRiIiMiTi iT.AiXi iRiA,T.Fi * 



i 1 1 



SiT0iRiEi F1I.R1S.T. .TiAiX. PiAiT.F 



i_JL 



R1R1U1 iT0i .I.N.T.T.T.A.l .1 iZiE 

Pi0iSi iS,UiMMA.R.yi ■H.F.AtDJ.N.G, ■ ■ ■ 



AiD.ViA.NiCiEi iR.I.G.H.T, P.I.ViE. .L.I.M.F 
PiRiIilNhTi 1A1L1F1A1 J^EiSiSjAiaiEj i ■ ■ i 



|16|17|18|19|20|21|22 I 23|24 



11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 



PRINTED IN U S. AMERICA 



62 



TORM MKTG 22»« l7/»a) 



to 

o 



BURROUGHS ASSEMBLER CODING FORM 



Ml 



£JL 



PROGRAM ID 


5 


6 


7 


8 


9 


10 


samele 



SEQUENCE 



LA 



LA 



hi 



Li 



LA 



LA 



LA 



A 



LA 



_d 



Li 



.A 



o.'.o 



o,2,o 



0,3iO 



MiQ 



0.5iO 



0.6,0 



0.7,0 



0,810 



0,9iO 



lQlQ 



I.Q 



Ii2 | Q 



1 1 3 iO 



ht.O 



IiBiO 



I161O 



l|7|Q 



I181O, 



Ii9iQ 



2|0iOl 



q 



yj 



N 



P-as. 



Rift ■ 



BA_ 



J L 



AjR 



J L 



P^ i S, 



BA 



AjBl 



Pi PiS i 



EiT 



J L 



T.RA. 



&1 R1J1 



LI1R1 



L1I1R1 



T.T.R. 



F1K1 1 



R1R1U1 



A1D1T1R 



AjB 



L_L 



£fi^i 



M i fli Di 



P1A1 1 



FIELD 

LEN 

GTH 



PARAMETER 



Ad 



iii 1 i_ 



1 1 



P 1 A 1T 1 E1 1 



2-' 1 1 11 



_i2jQ_ 



T,GiR0iSiS 
PiNIiUiMRiC 



T-,GiRi0,S 



1 1 1 1 1 



LiM> 



1 1 1 



I 1 1 1 1 



£11111 



+ OR - 
INC/REL 



£.11111 



LTl 



I I I I 



F1T1IM1A1L 



Pi 1 1 I 1 



4i 1 1 I 1 



j2lQl 



£11111 



TiNkSi 1 i r 



O 



h 



CONSTANT DATA (NUMERIC I 



ALPHANUMERIC DATA OR PR 



1,2,3,4,5 , 6 |? ,8 ,9 ,10 |n,12 



PROGRAMMER 



51 



PiR.IiIMiTi D iA.T.F. J1N1 .RiEiDt 1 



P,R,IiNiTi iCiUiR.RiFiNiTi iOiA.TiEi 1 
AtHiViAiNiCF. RI.fi.MT. ihW,0i 1L1I 



65 66 



67 



I I I 



I I I I I I I I I I 



P l 0,.S.L.r.Tig M. ,F.C3,R, .P.RiT.IMiTi 



P.R.T.M.T. .A.I .F.A. iMf .SftiAitbiE 



1_L 



AiniViAiNiCiF.i .R.T.GiH. 1. <7SM.I-, 1L1I 



P.^SiiiTir^iN, iF0iR. .PiRiIiNiTi 



iRiAilMiS.FiEiR, iT.0iT.AiLi fitftaiSiS 



P.R.r.M.T. .T.fl .T.A.1 1 ifiiRgfiiS, 1 1 



Li^Ai Di iliN.n.EiXi iR.Ei6,[iSiliEiRi 



I i0iA.Pi .[.NiPiFiXi 1R1E1G1I1S1T1E1R 



T1E1&.T1 iFi0iR iTiHiE. i7i iLi00iPi 



EiK.E.dU.TiEi .T.Fi il.i0.0ifi i7. 1 1 



13 1 14 | 15 |l6|17|ie|l9|20|21|22|23|24 



E1V.1IM1 iL i00iPi 1 1 1 1 1 

liNliGRiEiMiEilMiTi ,R,Y. iF.0iU.Ri 1 1 



AiDiViAiMCiE. iRiI.GiHih ii- i0iUiRi 



Pi0iSiIiT,Ii(aNi ir-i0iRi .P1R1I1N1T1 1 



MflATiFYi 1BY1 ■R.E.G.r.S.T.EiR. jtf.2. 



PiR.1iN.Ti 1A.L1F.A1 iME.S.SiAiG.E 



J_L 



J L 



I I 



IM.ES 



1 1 



MEi 



I I 



1 I 



I I 



J L 



I I 



J_L 



LME 



J_L 





11 


12 


13 


14 


15 


16 


17 


IB 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 50 


51 


52 53 54 55 56 


57 


58 


59 


60 


61 


62 


63 


64 65 


66 67 68 69 


70 


71 


72 


73 


74 


75 


76 


77 


























































































































FORM 


MKTG 


-229C 


(7/««) 



PfttNTEO IN U S. AMERICA 



to 



BURROUGHS ASSEMBLER CODING FORM 



JJ2_ 



_£L6_ 



PROGRAM ID 


5 


6 


7 


8 


9 


10 


s 


A 


M 


P 


L 


£ 



CODE SEQUENCE 



1 .5.0. i.o 



L5 



L5. 



Li5 



L£ 



L& 



LiS 



_i5 



L5 



US 



LiS, 



IQ 



3,0 



iiO 



5iO 



6,Q 



IiO 



8iO 



9iO 



HiQ 



IjO 



2iO 



ajO 



4.Q 



SjOj 



fiiQ 



7iO 



fljfi 



9iO 



OiQ 



JM 



L 



MQiD 



T.RiA 



AJ3l 



B&S, 



B1\LS_ 



p.r- 



B£ 



AjQlL 



BifiiU 



ASl 



P0iS 



P^L. 



AiBl 



b&s 



TiRiA 



SiRJ. 



AjBl 



P 0S 



a^k 



Aj6l 



AiDiA 



R 



FIELD 
LEN- 
GTH 



PARAMETER 



I I I I l_ 



TiNiIL Ti 



2.1 i i i i 



i5fy \ 



J L 



+ OR - 

INC/REL 



9l_L. 



J l_ 



i ' I I L 



I I I I I 



D,L.YiM.E,T 



•i i i i i 



l££L 



J_L 



Ti D iIi S i C i 



i i i i i 



I i3 161 i 



TiD.r 1S1C1T 



fiN.UiM.RiC 



-i i i 



iza. 



J_L 



A,CiT. 



i i i 



i i i i 



TiAiDffliNiP' 



CONSTANT DATA (NUMERIC) 



ALPHANUMERIC DATA OR PR 



'l 2.3.4,5 I 6 | 7 , 8 , E> , 10 J 1 1^71 



PROGRAMMER 



15 46 47 48 49 50 51 52 



53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 



*IiBiPiIiFiY. iB.Y, .RiE.G.I.S.T.E.Rr.*.!. , ■ 



70 71 72 73 74 75 76 77 



I iRAiNiSiFiEiRi iNiEiTi,! £i0iSiT, .AiM0.t ).N, 



A.D.V.A.NiCiEi .RJ.6iH.Ti iT.W.Z* .Ml.Ni.F&i 



P.O.S.I.T.Trfa.N, ■F.fl.R, P,R,T.N,T. 



j i i i i 



S.Hif,F.T. .I,F, .MIiNiUkS 



i i i 



i.'ii 



PiR.riN.Ti i-i ,T,F, MTMUAi 



' i i ' ' ' i ' 



AiDiV.AiN.CiE. 1R1I.G1HT1 ,F0iUiR. .L.I ,IM,£,R 



AiDiV.AiN.CE. .RiIiGiHiTi .giiNI.E. .L.I iN.E 



I.NliCiR.EiM.EiN.T. ,1 iKl.D.E.X, .R.E.G,. ,R,Y. ,1 
RiEiREiAiTi .Li0.0.P i 



Pi0&ifiTiig.N. iFi0.Ri iPiR,IiN.T. i ■ r. , 



i I i. 



i i i . [ i — iiiiiiiiii.ii 



J_L 



Pi0.S.£iTiIi0iN iF.0.Ri iP.RJiNiTi i i i i , 
rTl0iTiAiL. .PiI.SiG&tJ.NiT.Si i , , 



PiRii iNiTi iTgHTiAiLi iP.riS.CO.U.lMn-iS, , , 
AiDiViAiM.CiEi iRiFAHTi iT.W.0. iL.I .NiFiSi 



'i0iSilD.fi0.Ni .Fi0iRi iP.Rir.N.T 



i i i i i i 



AiUhAi .MiEiSiSiAiGiE. . i i 



i i . i i 



A.DiViAiNiC.Ei iRiL.GiH.Ti i0,N.Ei iL.f.N.F. 



A1D 1Q 1 



13|14| 15 il6|17|18|19|20|21|22|Z3J24 



i .MiI.N.LJ.S. iA.D,P.fl.N.Ri i . . 



I 



PRINTED IN U S. AMERICA 



62 



FORM MKTG-229« (7/««l 



to 
to 



BURROUGHS ASSEMBLER CODING FORM 



-BJa- 



PROGRAM 10 



3 



lata 



L 



COOE SEQUENCE 



M 



6,0 



16,0 



&o 



i6lQ 



&0 



b& 



fiifl 



&lQ 



6m 



ifid 



&1 



ifij 



£lJ 



&d 



6a 



£d 



61 



&2 



LQ 



2 ,0 



3.0 



»£) 



5iO 



6,0 



7iC 



8iC 



22 



9iO 



JjO 



2iO 



2iQ 



UiO 



_6jQ 



7.Q 



jBjfi 



9iO 



OlO 



iiGAjR 



PiiNi 



l l 



A.D.A, 



j_j- 



AiDiA. 



J_L 



SiRiJi 



i i 



j_j_ 



i i 



FIELD 
LEN- 
GTH 



27 



AiB 



J_l_ 



P.&S, 



BA 



J L 



AiE 



J L 



P.^S, 



T.RA. 



A.D.A, 



J_i_ 



A.D.A. 



i i 



J L 



AB 



BiRiUi 



R0iS 



i i 



UiMRiC 



i i 



SiRJ 



L_L 



AiR 



P 0S i 



SiRiRi 



PiNSr 



PiC-i 



SfiBi 



PARAMETER 



LABEL 



32 



r.A.n.d.N.P 



'iNiEi Ti 



P.lM,U.M,RiC 



.iiiii 



j£iQ 



'i i i 



r. N i Ci i i 



iiiii 



T.A.DiN.CiP 



TiAiD.NiCiM 



2-i Qi i i i 



i5i6i i l 



Tdflsms 



+ OR - 
INC/REL 



37 



RNI.LJ.MRiC 



I.NI.T.AiL 



? . \ i i 



J_JL 



SM.-.H.D.P 



1 1 i i i i 



0. 



'IIIII 



"l I I I I 



il 



I I I 



42 



CONSTANT DATA (NUMERIC) 



ALPHANUMERIC OATA OR PR 



'|2|3.«l 5 I 



6 | 7 , B | 9 1 10 1 1 1 ! 12 



PROGRAMMER 



45 46 



NT MASK 



5t 52 



A.niE. i i ■ .P.I .M.£. ■A.D.PgiiN.Si 



A.D.D. ■PiRg .n.H.C.T, iMiF.Ti 



P.R.T.N.Ti iAiCjCiL .RFiCi iN.£.T. i i i i 



A.D.V.A.M.C.B .R.LGiHiT. iT.W.fl. iLitiNiEiS 



REMARKS 



56 



58 



61 



64 65 66 



75 



I I 



' I I I I 



P.taS.1 .T.I g HM. ufj&fi .PffiTMiTi 



J_J L 



P.R.T.N.T. .A.I .FA iMF.S.SiAiG.E 



' i ' i' ' 



AiniViAiMiCb R.TfiiH.T. .<ai\l,F, iLiI.NiE. 



EMnunnm £j&b .pjRt.n,t 



I I I I u 



r.RiAiMiSiFi&R, .T.AT.A.L, iCiC^SiTiS, . ■ 
A.D.D. i EiLiLLSi iCi0iSJj ■A.D.D.^N.Si ■ 
A.DiDi iMiTiNliiJ.S. iGflS iT, .AiD.DigiN.5i ■ 



P.R.IiKl.Ti ,T.0.T.Ail... ilMi&Ti ,Ci0iSiTiSi i 
A.D.v.A.N.CiEi .20. .L.TiNiEiS i 



j L 



R.R.U. iT,0. .T .N.T.T.T.A.LT.Z.E. . . 
AfWiAiNhCiF. iRiIiGiHiTi iTiWi0. iLiIiNiEiS 



Pfl.Si tPiRiTilSLT i i i i i i i i I 



13!.4| 15 |l6|17|18|l9|20|21|22|23l24 



S.U.R.RK3.U.T.T.N.E. .RE.TilJiRiNi i i i i i 



PiRiIiMiT, 1M.01MT.F1R1Y1 iViAiUDiF. 



jiii 



P.RT.N.T, i-i 1T1F1 MiI.NiU.5. i 



i.iii 



SiUiRR^LIiT.I iNJiE. iREiT.U.R.N 



i 



50 



PRINTED IN U S. AMERICA 



FORM MKTG-22M 17/M) 



BURROUGHS ASSEMBLER CODING FORM 



PROGRAM ID 



AIM! 



PAGE 1 7 OF £6 

CUSTOMER 



BRANCH 



CODE SEQUENCE 



FIELD 
LEN- 
GTH 



PARAMETER 



+ OR - 

INC/REL 



PROGRAMMER 



13 14 IS 



16 17 18 19 20 21 



22 23 24 25 26 



29 30 31 32 33 34 



35 36 37 36 



39 40 41 42 



44 45 46 47 



53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 



ill 



l.O P.T- 



BRQ 



P 0S, 



SiRRCrP 



B0iSlLjIlL0iMj lTi0i iSiEiLib .P.R.T.CE, , 



LI 



la 



SiK 



Ai i ■ ii 



T.E.S.T. iRR.IC.Ei £j0iB, MIiL.LiSi i . 



jI 



3iO 



PMl 



7i i i i i 



RRliNT. iWiIiTH .GE.NT.S. .M.A.S.K. , ■ 



i±7 



iiQ 



Siuaa 



j i i i i 



Q 



SiH.I.FT. .LE.RT, JM& .P.0i5.TTir,ftN.S 



LI 



5iP 



&&. 



A 



J I I L 



T .E . ST . .Pi R LG E i . F ,0 i R M Ii L ibS 



i i i i 



LI 



6.Q 



P.N. 



7_ 



J L_l I l_ 



PiRiIiN.T, ,WiI,T,H. iM,I,LiL,Si HA.SiK. 



J_L 



LI 



7lQ 



Ti R i M i 



P.RT.C.E. 



I1QMLS1E1EB iSEiLiL .P.RI^E 



i i ' i ' 



LI 



8iO 



S.RR. 



I I I I L 



LI 



9<Q 



0H 



I 



BB. 



T.ftM, 



WRiKiRiEiG -h 



S.Ufl.RfliU.T.I.N.E. iBjFJiUBJsJ, 



i. i i i ■ i 



LEiMP.^RA.R.Yi iST,(3R,Ei iA.M0U.NT. 



J__L 



LI 



o.o 



&Q_ 



&.L.DT,0iL -h 



A.D.V.A.N.C.E. iT.01 .C.U.S.TflMEfli M.A.ME 



LI 



iifl 



lift. 



O i i i i i 



C.HiA.NiG.E, .I.N.Vig.LCiE 



i i i i i i 



i i i 



to 



LI 



2.Q 



Pg.&. 



lN.MA.D-P 



jZ 



&Q 



BA 



J_L 



CU.fiT.NM 



LI 



I.O 



L.L.C.R 



SiLiDT^iL 



R0iS.TT.KaN. Ti0! .PiRLNTi ,,.,,, 
PiRiIiNT. CU&.T.0.ME.R NAME 



LI 



LOAD. ■S.flL.D, T.0, ,L,T,N.£. N0 . 



1. 1 i i 



5iO 



AiLTfli 



S iHP i T 0i 1 



LI 



fiiQ 



Pfl>s. 



GN.T.R- P 



2iO 



£jG 



AiDiViAiNiCFi Tig. &.H.LR T,{3 L.I.N.Ei 
RO.SiTTir^N, lTi0j iP.RiT.NT 



i_L 



I I I 



PiRiIiNT 



8iO 



PC 



i iSP.AiGiE/. i i i i . i i i i 



J L 



A 



J I I I I 



LI 



9iO 



£& 



III I 



i i i . i i 



i_L 



3i l i i 



LI 



0|O, 



PiCi i 



I I I I I I I I I I I I I I I I I 1 I I 



_L_L 



I . I I 



I I I I 



I i I I ' I I I ' ' i i i I I i 



CONSTANT DATA (NUMERIC I 



ALPHANUMERIC DATA OR PR 



1 ■ 2 . 3i4 ,5 . 6 7 ,8 ,9 ,10 11,12 



'l"l 3 I 



l±iZ 



13|14| 15 |l6|17|18|19l20|21|22|23|24 



11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 



27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 



62 



65 



PRINTED IN U S. AMERICA 



68 



rORM MKTO-22B* [7/«6l 



to 
-p>. 



BURROUGHS ASSEMBLER CODING FORM 



_a_ 



xL6_ 



PROGRAM ID 



Lsl 



ia 



d£ 



UL 



Lift 



l& 



J& 



i£i 



L£ 



iifi, 



j£l 



& 



US 



h&! 



LQ 



2,0 



3ip 



iP 



5iO 



6,D 



ZjO 



81G 



9iO 



&G 



I.O 



2iO 



aiQ 



iiO 



Sifi 



6l0 



7iO 



u 



a 







T.R.A. 



BM. 



A1D1K 1 



ifii^L 



T,RA, 



*ji 



K£i 



S 1 U 1K1 



T.R.M. 



A. LT I 0I 



S.RvT, 



IiBAi 



S 1R 1R 



TiRM. 



PAS. 



PjAl 



£ui< 



01 K 1 



IiB&l 



FIELD 
LEN- 
GTH 



Ol I I I I 



PlA.ft.FlNlg 



PARAMETER 



P Afo EiNfl 



a 



1 1 1 1 1 



I .NlA/Nfl. 



.J I I I L- 



Oi 1 1 1 



T.N.V.N0. 



R I1R 161L1 



D1AT1&-1J 



W.RiK.REiG 



j 1 1 1 



W.RiKRiEiG 



NliE.T.-.Pi 



UiNiD.EiP.iS 



ClSiTiX.-iP 



Yi 



1 1 ' 1 1 



+ OR - 
INC/REL 



.O 



I 



PROGRAMMER 



T»RiA l NiS.F,&R. PAifag. JMiUiHRiE.Ri , 1 



P.R.T.1M.T. PiAifiiEi NtHi. 



A.n,n 173. ,P.Afi.E. .Nigs. ■ 1 1 1 1 1 1 



S.TrfZR.E. .P.A.G.E, MfiT.. 



1 ibiSii 1 ilit-i iZi£jBj0 



AiOiViAhMiGEi J£ji ,RT,ftftgiN. .L.IiN.E 



1 1 1 1 



1 1 1 1 i ' 1 1 1 1 



T.RiANkS.F.E.R. .T.NA/g.ICiE, iNi0.. 



1 1 1 1 



1 1 1 1 1 1 -1 



S1U1B1 



1 i i 1 1 



FrR0.M, .TiNiV^iT.CE, iN,0u 



1 1 



S.T<flR.Ei ■ I.N.waif.C.E, M3,. 



1 11 I I 1 L 



L_l_ 



P1R1LIM1T1 .DiA.T.Ei .&, .IiNA/ifll 1C1E. iN0. 



T.RiA. N.SiFiF.R, iSiT^RiEiD, iAM0iU,NiT 



J_L 



S.U.R.Rna.U.T.1 iN,B ■R.EiT.U.R.N 



J l_J I L_J L 



-|EiM l P l 0iRiA l Rr,LY l ■S.T.gJ.RiEi iAiM.(2iUi1MiT 



PitaS. f.T.TgiN, F&Ri ■UN.DE.R.S.Ciia.R.E. 



PiR.[iNiTi .U.NjDfiRiS.CfliRiS 



1 1 1 1 



riE.S.Ti FiGtf?. ,r.N,V,(aT.CE. ■Cifl.S.TiIiNiGi 



EaSiIiIiIjglvt &0iB iUiNiHiE.RiSiCi^iRB 



_l£ 



HO 



BA 



J__L 



LJ.N1n.E1RS 



PiRiTiNiTi iUi1MiDiE.RiS.C0.RE. 1 






9jO 



A1L 1 1 



1 1 1 1 1 



1A1 D1V 1 A 1IM1C1 E 1 iL i£ 



| [~ H I J 



0Ni£ i i LiI i Nb 



i_L 



OlO 



Basj 



NiEi ir i R 



CONSTANT DATA (NUMERIC) 



ALPHANUMERIC DATA OR PR 



>i0isrriTiri0iNi upa .NiEiT, A1 v 10iU.n.Ti i 



1,2|3|4|5 ,6|7 



|B|9.1 



13,141 15 |l6|17|18|19|20|21|22|23|24 



11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 



70 71 72 73 74 75 76 77 



PRINTED IN U S. AMERICA 



FORM MKTS-82M (7/e»l 



to 



BURROUGHS ASSEMBLER CODING FORM 



_££_ 



PROGRAM 10 



SlAlMlP) 



LIB 



jM 



j2£ 



L9iO 



&o 



jQlQ. 



jQlQ. 



j9lO 



j9iO 



jQa 



j9a 



jQd 



-£a 



j9d. 



j2a 



ja. 



jSll 



LQ 



IQ 



3iO 



iiQ 



5iO 



6,Q 



ZiQ 



81O 



9iQ 



fiiO 



2iQ 



lifi 



MaQ 



filQ 



61Q 



ZlQ 



QlllBlQ 



A 



IQ2,0iQ 







I I 



I [ 



J I 



J L 



_i i_ 



T.RA. 



S.RJ. 



1_L 



SiK 



J_L 



Pj&S. 



J_ L 



T,R,A 



i_i_ 



S.RaTi 



i_i_ 



_L_L 



J_L 



NiCK 



_L_L 



J I 



I I 



SiRR 



J I 



RME.M 



J L 



I I 



-ma 



L_L 



SiRR, 



J_L 



A.D. r ,R 



£j& 



J L 



SiR.Q-i 



J__L 



i_L 



QiLB 



J_L 



S iRR 



i_j_ 



Li I iR 



M^D 



i_L 



CiLiMi 



IiIiR 



i_j_ 



FIELD 
LEN 

GTH 



Y. 



CS,T,X,-P 



EiXi i i 



CiLiAi i 



PARAMETER 



29 30 3 1 32 33 34 



I i NiViNiE.T 



P.NiU.MiRiC 



i i i i 



+ OR - 

INC/REL 



3S 36 37 38 



IJM,V,C,c,,t 



PiNiU MRiC 



WRiK.RiF.fa 



j . i i . 



h i i i i 



I I I i 



Cigi N iTi RG 







4. . . i i 



li i i 



i i i i 



3i i i i i 



LNiiViNEiT 



> 



Q i i i i 



I 



i i i i 



h 



39 40 41 42 



£j3_ 



Ql 



iiO 



II 



Ql 



CONSTANT DATA (NUMERIC) 



ALPHANUMERIC DATA OR PR 



1| 2 I 3 I 4,S ,6 |7,8 ,9|l0|l1|12 



PROGRAMMER 



44 45 46 47 48 49 SO 61 52 



TiRiAiNiSiF.FiR, ,I,0,T,A.L. ,N.E,T. .A.MMl I,IM,T 



PiRI.IM.Ti iTi0.T,A,L, .N.F.T. lA.MCT.Urfsi.T. . ■ 
TiEiSiTi iFiQiR. ifiNiViC 5iIiCiF, ■CiBiSiTiI.NiG. 



53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 



P.fl.S.I.T.IfilM, J& &Q &L .A.Mfl.H.NT 



1_1_ 



TiRiAiNuSiFiFiRi iT.gVTi. , .Cg^.^.T. AMrfAl l,l\l.T 



RRiIiNiT. iTiflTALi UMaL ■A.Mfl.UNT. , 
TiRiAiNiSiFiBR, .S.T.QR.F.n. AMOUNT. , ■ 



S.U.RiR.fliUiT, r. ,N,E. iRE.Til ),R,M 



ll__L 



I I ■ I I 



AiDiD. .2, .T.& ■L.r.MF. rJKl\M,T 



i i i 



SiB.T. ih FR&n LAME, .GtaiJiN.T 



•iEiSiTi iFiQR, .L.A.S.TI .LT.MF 







RRiTiNiT, Ji0lLAlL A . CANT... P.A.ft,F, 



SiUiBRfliUmi .N.E iRiFiT,U,R,M, 



i i i i 



i i i I. 



SiUiRRia.UiTiT.N.E. iRiF.TURM 



li i ' i ' 



LiftAiD. IF.Q.R. iCiQiUiN.TiFiR 



iii 



MiQiPiIiFiYi iW.TiT.H, ■C^UN.T.F.R ■•■ ■ 



J_L 



CiLiEiAiRi iMi&Mi0iRiVi ,1 ■flC.AmT.fl.N, , , , 

Ci&MTiR&Li ■M.UMRFR, QF. Lfi^iBSl i 

E1S1T1 1I1F1 iLiAiS. fi iTiG^TiAiLi . i 



.C iLiEiAiRi lAiCiGUiMiLJiLiAiT^R, 



i I I I I 



I' 4 I '5 | 16, 



17|18|19|20|21|22|23[24 



27 



PRINTED IN U S. AMERICA 



50 



58 



62 



73 



FORM MKTS-22SC (7/«6) 



to 

0\ 



BURROUGHS ASSEMBLER CODING FORM 



PAGE 



^CL 



jL£l 



PROGRAM 10 



Is 



m. 



PL 



CUSTOMER 
BRANCH 



SEQUENCE 



I^OlO 



diQO 



&Q& 



£iQO 



, 2.Q0 



&Q.Q 



3jO 



^lQ 



£iQ£ 



£iOfl 



EiQo 



201 



jQd 



zm 



za. 



EjQd 



2£L 



a£Li 



IQd 



liO 



iOi 



102 



LC 



uQ 



i i 



i i 



I i 



51CDAT 



7,Q 



81O 



9.Q 



KrJ PgiS 



' 1 
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A.n,n. ii. ,T.ft lLMlV^lLCiEj Jsua. 



c,.T.(aRiF. ,I,N ,VJaTC.Ei .Nfl. 1 1 1 1 1 1 



ALPHANUMERIC DATA OR PRINT MASK 

1 , 2 , 3,4 |S |6|7,8|9|10|n,12|13|14| 15 1 16|17 118,15 l|20|21 122|23|24 



>.R.T.N1,T. ,C.U.R R.FM,T, .DiA.T.E. 



■ i i 



J L 



I I I 



' ' I ' ' ' 



T.F,f»T, .FAR. r7.EiR.0i i i 

X.T.Y.P.F.. ,TiN A/MTC,F. .Nfl i 



l.iftAiDi EigABi il 'TiNiE, Ci^UiNiTi i i i 



RiEISiEiTi 1Y1 .4. .A.ND. ill i i i i i i I 



AiDiV.A.N.CiEi .T,^ ■T.N.VfliliC.Ei iBftiDiY 



S.iliR.R.Q.UiT.T .N.F, ■R.E.T.UiRN 



i i i i 



T.FA.T. 1T1F1 il_.A,fi.Ti 1S1T .X. il ii iN.EiS i 



TiNiGRiFiMEMT, .FrfaR. .L.T.N.F, iC0iUiNiTi I 



29 



32 33 



40 



52 



53 



58 



62 



72 



73 



74 



FORM MKTG-22M (7/UI 



PRINTCO IN U S. AMERICA 



BURROUGHS ASSEMBLER CODING FORM 



_££. 



to 



PROGRAM ID 



AIM! 





FIELD 
GTH 


PARAMETER 




PROGRAMMER 




A 


B 


c 




CODE 


SEQUENCE 


LABEL 


OP. CODE 


LABEL 


+ OR- 
INC/REL 








REMARKS 


1 


11 12 


13 14 15 


16 17 IS 19 20 21 


22 23 24 25 25 


27 28 


29 30 31 32 33 34 


35 35 37 38 


39 40 41 42 


43 


44 45 «6 47 


48 49 50 51 52 


53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 




2il 


0,1,0 




S,K, , , 




T, 1 1 1 1 




I, , 1 


1 




I 1 1 1 


TiEiSiTi .FiOiRi ili7.TiH. .L.IiNiF, , 




2,1 


°, 2 ,o 




S.R.R, ,- 




ii,,i, 




1 1 1 






1 1 1 1 


SiU,R,R,<25,UiT, f iN.Ei ,RE,T,U,RiM ,.,,,,, 




^, 1 


0,3,0 




N^T,E, 




, 1 , , , 




1 1 1 






1 1 1 1 


SiEiT, iV. it-,0iR, iL.AiS.T, ift, ,l iT.M.F,^, ,T ,M 




2iL 


M.0 




£.&T, , 




1 




4, , . 








Bi0iD.V. &F\ iIiNA/iGiT ,CiF, ,R,F,A,r.,H,F,n, . 




2,1 


0,5,0 




r,I,R, , 




4, , , , 1 




2,5,5, 








IiNiCiRiEMEiNiT, ,l ,I,N,E, .CCJiU.Nrr 




2,1 


0,6,0 




A,L,A,R,M 




,111, 




1 1 1 








W.A.RiWi ,0P,E,R,A,TkZ>,R, iRiGYTiT.0f.Mi ,T,NiA/. 




£il 


0i7,O 




EiXi . . 




r, 1 1 , 1 




Ti . , 


I 




1 1 1 I 


TiFiSiT, ,F.0R, iLiAiSiT, ,L,r,N,f, , , , , , , 




2,1 


0,8,0 




S.E.T. , 




Yi , 1 1 1 




1 , , 






1 1 1 I 


SiEiT, ,Yili ,F,0iRi iCiSiMT, , iP,A,G,F, . , . 




2,1 


0,9,0 




S,R,R, , 




1 , 1 1 1 1 




1 , 1 






1 1 1 1 


S.iliR,Ri<7),U.T.T ,N,Ei ,R,FiTill,RiM 




2,1, 


IiOiO 


CihliliLL 


T.R.M. . 




W.R.KjRE.G 




1 1 1 






1 1 1 1 


TiRAiMi5.iF.ER ,P.R,T,CiE. ,T,<ft M ,A. , , . 




2ih 


1, i,o 




S..I .R.& 




1 k5, 1 1 , 




O , . 






1 1 | 1 


SiH.r.FiTi .0iF,Fi ,D,0iL ,L iA.RiSm ,&. r,F,M,T,^ 




2.1, 


1.2,0 




EiXi-Zri 1 




3, , , , 1 




1 1 , 








TiEiSiT. iI.F. iZiFiRiG), MTil .I if; 




2.11 ■ 


l,3iO 




T.R.A. , 




WRKR.E.G 




. 1 . 






11,1 


TiR.A.NiSiFiEiR, ,P,R,r,C,F, , , , , , 




Sili 


l,it,0 




S1L1R& 




O , , , 1 




?. 1 1 






1 1 1 1 


RiEiPi&Sit .Til fflMMi .F.0.R, ,Cl.E.I\l,T,S, ,0,M,l ,Y 




3,i , 


M5lO 




S1R1R, , 




1 




1 1 . 






1 1 1 1 


SiU.R.R.OiUiT.1 .MiEi iRiFTiUiRiN 




£iii 


I161O 




T.RA, , 




WR.KP.E.G 




1 1 1 






1 1 1 1 


TiRiAiNiftiFiFiRi .P.R,T,C,F, 




2.1 i 


l|7,0 




SiL,Ri0, 




O , . . . 




7, , , 






1 1 1 1 


SiHiIiFilt idFihi i7i iHiT ifeiT iTi^i i > > ■ < . 




2ih 


I181O 




N,&T,F, 




.I,., 




1 1 1 








TiE.S. I . ,r.F. MiiTiRiF, ,T,H.A,M, ..^.Fa/.fai, , 




an 


I.9.0 




SiK» , 




3. , , . . 




1 . . 






11,1 


1 "—.'-'. ' 1 — LA_1J — 1 — II II WH 1IL.I — 1 1 II lirMINI IOIL.IV IL.IINI 1 

D.r.G,TiT.Si 1W1E.R1F1 J ,M.D,F,X.F,n, , , 1 1 , 




2,1. 


2|0,O 




SiEiT, , 




Ai . 1 . . 




""i . 1 








iJoSi.i i5»iEiT*i 1 1 iFiLiAifti 1 1 1 1 1 1 1 1 1 




CONSTANT DATA (NUMERIC) 








ALPHANUMERIC DATA OR PRINT MASK 








1, 2 ,3,4 ,5 ,6 |7 ,8 ,9 ,10 |l 1 , 12, 13,14 | 15 1 16|17 |18 ,19 1 20 ! 2 1 122,23|24 





PRINTED IN U S. AMERICA 



53 



58 59 



M>RM MKTS-22S0 (7/««) 



oo 



BURROUGHS ASSEMBLER CODING FORM 



PROGRAM ID 


5 


6 


7 


B 


9 


10 


s. 


A 


M 


P 


L 


e 



2.2.0 



SEQUENCE 



P..2.Q 



£i£iO 



2i2iO 



£|2,Q 



£i£lO 



£i£iO 



2iiL0 



ZiElO 



2&J 



ZuL_l 



xiji 



£iau 



Eidd 



£i£U 



2i2i i 



£i2±J 



2i2a 



eiEd 



b£L2 



l.iQ 



3j£} 



».o 



5iO 



LABEL 



OP. CODE 



_l l__l l—L 



A J -i AiR i M 



i i i i i 



iSiRiRi 



i i i i 



i i i i 



N.g.T.Ei 



_J L_l I l_ 



6,0 



liO 



8iP 



9iO 



flifi 



liQ 



liO 



liO 



5±Q 



6iO 



I I I I L 



X iVC ifli S i 



I i i L_l_ 



I I I 



^iKTiAiBi L 



23 



FIELD 
LEN- 



PARAMETER 



jBA 



I I 



^'L - ' I ' I 



SiRR 



j_j_ 



BSiI 



J_L 



R.R.U 



j_l 



WflRD. 



BfiU 



i i 



i i i i i 



BiftiU. i 



I I L 



BiBiU 



i i i i i 



_IiBA 



i i ' i i 



BiRiUi 



i < i i i 



IiQ 
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SiAiL 



iAiDD 



Si iAiQ 



i i i 



i i i 



i i 



.1 i i 



aRi.i 



S. 



I 



2l 



HSi 



D. 



0iNiSi 



L&& 



B, C0 



l.i iQ;Rg>i5iS 



Ni T i D 



i i ).- 



. S i i i 



U_L 



QiliSC^UiNl 



T MiV/g 



i i i 



A.TiE. 



J L 



l I l 



I I I 



1 I I 



51 52 



I I 



_L_L 



I I 



I - I 



..I I- 



I I 



I I 



.lAiQQ&MS 



IljAD 



I I 



&&m 



I I I 



J I I 



a i i 



r ca& n 0i. 



i i i 



. i i i 



_L_L 



J_J_ 



I I 



_L_L 



J_L 



J L 



60 



ML 



U 



N,D, 



CONSTANT DATA I NUMERIC) 



ALPHANUMERIC DATA OR PRINT MASK 



WLrnwnum&ni^ m-. ■ .-. w.» • ...... — ■ _ 

1,2,9 t 4|5 |6|7,e,9|10|l1|12,13|1«l 15 1 16,17 H8 |I9 |2 0|21|22|23|24 



A 



£.&lT 



E 



S0 UD 



ViAiL 



SiCi0 



jDiI 



£i£ 



ili£ 



J_L 



fiE 



i i 



i i 



-L_L 



i i 



i I 



i I 



I I 



J_J- 



_L_L 



I I 



_L_L 



I I 



J_J_ 



I£k 



0i 



u 



y 



iNl 



N 



I& 



QDi 



53 



59 



66 







FORM MKTG-2296 (7/86) 



PRINTED IN U S. AMERICA 






BURROUGHS ASSEMBLER CODING FORM 



PAGE 



_£_5_ 



23. 



PROGRAM 10 


5 


6 


7 


8 


9 


10 


SJ 


A 


M 


P 


l_ 


£ 



CUSTOMER 
BRANCH 



CODE 



g.5iO.I.Q 



g.5. 0. 2 .O 



2.5,0.3,0 



£,5,0,1,0 



£.5.0.5,0 



.gifii0i7.O 



2,5,0,8,0 



£i5i0.9.O, 



21 



S,HiRTi0,L n,l- l F 



D££ 



R iIiBRiI 



Rig)iPiViLi 



•I I 



FIELD 
LEN- 
GTH 



i_L 



N.MA.D.-.P 



■&RM- ,P 



5.O.6.O 0,R.n.N,g.P 



Qi££ 



C.lJ.guNiG*P 



.LiDifiiY.P 



g.5i-|iO.O 



ii5.li I.O 



L 5.1.2,0 



£.5. na.oQ.T.Y.-iP. 



.£■5. I.H.O 



D.» 



■ Si IiSiQ 



2.5 ii6.r» 



-■5i I.7.Q 



£l5. 1,8.0 



S.H.P.WJ.P 



DiAirtEi-iPDi&JE 



I iNiViNigSP 



DiEit- 



J__L 



D££ 



J_L 



,Di£iFi 



J_L 



DiE.F 



j-j. 



0£iE 
Oi&F 



i_L 



J_J_ 



'I I 



Pi RQCiP iP 



J2i£ 



■ii~i i 



DiEiF 



D i E iFi 



D ibSiCnP D££ 



SiP.RiCr.P n.F.F 



PiBR.Ur.P n.F.P. | 
GiRi&,-,P, |n.F,F. i 



£.5. li9'Q 



£i5i2i0io 



Dir.S.CnP 



N.E.T.-P. 



GPRif.i-.P 



U L 



I I 



D£iE 



i_L 



DiE.Fi 



IDiEiFi i 



21 



PARAMETER 



LABEL 



33 



l-Jl I 



ZQl 



Z \ Z \ 



IJI I 



B. 



i_L 



4i2. 



Si6l 



fiifi 



5il 



J__L 



J_L 



^Ol 



3l I I 



I I I 



2i£ 



J_L 



45j. 



5j5 



&8l 



i_L 



5i£l 



2j£>l 



9Pi i 



+ OR - 
INC/REL 



36 37 



CONSTANT DATA (NUMERIC) 



ALPHANUMERIC DATA OR PR 
I '|2|3|4 |5 l 6|7,8,9,10frM2 



PROGRAMMER 



44 45 46 47 48 49 50 51 52 



53 54 55 56 57 S8 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 



SiHiJiPi iT0i .L.IJM.E 



RiLRRfrMi ,1 JJM.F 



-L_l 



B0iP.Vi 0£j ■I.N.V/.PiTAFi .1- ,T iM 

Pi ^Si.i iN,AM,F, . ADARF,^, 



R0.S, ,T.F,RM,S 



i i i . i i i ■ 



i_l L_l I I I i 



Pi CfiSi i^RiDiEP. JNMIMR.F.P 



J i i 



PiffiSi iC.UiS.Tig.M.E.Ri , NiU,M,R.FiR 



Pi ffiSi iSlOil A AY, i .M.AMF 



P 0iSi iBQQIIUClTj MiUMBPfl 



P.Q.S. ■Q.H.A,N.T.T,Y, 



P,0iS, iSiHlLB .\/.T.A 



J L 



PgfiS. ■P.A.T.F 



i i i i i . i 



i i i i i 



i i i i i 



Pi0S . lLNAZj^LClEj .n,h,mr,i= | R | 



P^ 5, iDEiSiCR.rPiTiTaN 



''''''' 



PQ.S. iS.F.L.I ., .RRTiCFi 



li ' . . 



i i 



P rfZiSi iREiRi ■U.N.r.T. r^l |i i ^ M 



E0£i .f-iRrt^-S iAiITV'iNiTi 



NT MASK 



13|14| 15 [l6|17 l 1B|19|20|21 l 22|23|24 



P0 Si iP.riS.Cigu.N.T. , .RF iRAF 



R0.S. .N.F.T. iA.MO.UmMT 



fitas. cm^ rcx ■p.r.t.c.f 



. i i i 



j i i i i. 



iN 



X 



PRINTtn IN U S. AMERICA 



32 33 



37 



53 



64 



FORM MKTG-22M (7/««) 



u> 
to 



BURROUGHS ASSEMBLER CODING FORM 



PROGRAM ID 


5 


6 


7 


8 


9 


10 


h 


A 


M 


P 


L 


e 



PAGE 2. <Q 
CUSTOMER 



i!£l 



BRANCH 



SEQUENCE 



£i6iO 



i&O 



£i£jlO 



Id 



3iQ 



ai 60 



liQ CiMTi 



^kO 



MA 



£i£jiO 



gibiO 



£i6iQ 



Zifid 



?&L 



?.6,l 



£ibd 



i i 



i i 



_L_d 



J L 



J_L 



LiQ 



OP. CODE 



FIELD 

LEN- 
GTH 



CSiT.X-.P 



D i S iFi 



AiD^Ni-iP DiEiF 



RRTi%-iP 



5iOSjtl 



6,Q 



S1M1 



iQ 



Ml 



9iQ 



5lQ 



iiQ 



P1-1P 



1^ 



3iO 



Sj_ 



£]_ 



2j_ 



1L 



9L 



■H.D.P 



.OT.P 



.Di E .F i 



, Di£ i Fi 



|D.£.F. 



P1E 1 F 1 



Nlg.T,E 



j_j- 



NGSDE 



N££LE 



J_L 



i N'0'TiE 



1 1 



N.flT.B 



1 1 



N 0iT i£ 



1 1 



_L_L 



1 I 



EMQi 



1 1 



1 1 



J_L 



I I 



_L_L 



_L_L 



I I I 



12 



14 15 



23 



28 



PARAMETER 



LABEL 



&£ 



5 



£0 



+ OR - 

INC/REL 



35 



CONSTANT DATA (NUMERIC) 



ALPHANUMERIC DATA OR PR 



1l±i2lLl!_lA 



J7 ,B ,9 ,10 |n7l2 



PROGRAMMER 



43 



47 



51 



P0ii?» iCi0iSiT, ,AM(3L)iNiT 



54 55 



59 



63 



64 65 66 



67 



I I I L_L 



Rflfi, .A.UP.H.A, ■AADflN iSi 



J L 



pjg.fi. ,p,pa(a F.r.T,/.L0,s.s. ■%. 



J_L 



P/?tA, iTifl r ^istT... ,RA,Gii£i 



P£)i.fi, nliSC .FM.T.R.T.F&. ■RKb.H 



R0& .S.U.M M.A.R.V. .r,flg>iTi 1 



xfl. iNCfc Dl LSjCi0lUiNlIi .LI.NiEi 



xa. AiDiDi0hliSj ■g.Nk .IiN.V<aiiCiE 



I 1 ,£,T.A.RT. .PfoMT... .PiAiGibi 



jJ_i 



y.3, uSiTiAJMA A.P.n. .TiMA/^r.CiEi 



',4, ,1 .A&.T. ifi .TM.\/ttT.C£i 1L1I 



x lLMDJXiA lLFjS) ■MA.N.U.A.L. iI 



i-AIA 1Q1F 1 iTTAfi 1 1 1 1 1 1 1 1 1 



1 1 1 1 1 ' ' ■ ' ' ' 



I I L 



_l L 



NT MASK 



13,14] 15 |l6|17|18|19|20|21|22|23|24 



II I- I I I I I I 



I I I 



I I I I I I I I I I I I I I I I I 



I I I I 



I I I I I 



1 I ' I I I I 



I ' i I I 



lilt 



I I I I . I I 



I I I I I I I I L_L 



I I I 



I I I I I I. I I I I I I I 



J L 



J_L 



I 1 



1 I 



I I 



_L_L 



MBS 



MDiE 



1 1 



1 1 



J_L 



J_L 



_L_L 



1 I 



1 I 



I I I I 



27 



43 



45 46 



47 



48 



55 



59 



60 



61 



63 



64 



67 



70 



71 



75 







FORM MKTO-22M t7/«> 



PRINTED IN U S. AMERICA 



PROGRAM ID. - 



WORD 



SYL 



OBJECT 
CODE 



DATE RUN 3/26/70 TIME - 12»48 

§£«. ?X5)' np FO. A-PARAMETER 
NO. LOC. CODE LNl LAPEL INC 



VERSION 02-01-70 

8 C LABEL 
PAR PAR DEC EQU 



PAGE 001 
REMARKS 



MEMORY SIZE NOT ENTERED 



f 512 ASSUMED) 









FC69 


2 


1 


F868 


3 


2 


E433 


4 


3 


F693 


5 

6 

7 
a 


1 


A600 


9 


1 


6758 


10 


2 


E«0F 


11 


3 


6552 


12 


2 


8F02 


13 


1 


3072 


14 


2 


FMO 


15 


3 


F075 


16 


3 


E«OC 


17 


1 


A01F 


18 


2 


E001 


19 


3 


EOOfl 


20 


» 


5000 


21 


1 


5300 


22 



INITAL 



BEGINV 



NOTE 
LPKR 
LPNR 
LLLR 
PKA 

NOTE 
NOTE 
NOTE 
NK 

SET 

OC 

RST 

CLA 
TRM 
PKA 
LKBR 

POS 
TKM 
AL 
LLCR 

LTR 
LIR 



PKTABL 
MASKTB 
51 
1258 









Y 


3 


SLOTOL ♦ 


7 


Y 


1 





2 


PAGENO 




7 




CHSTNM 




NMAD-P 




31 




1 




SLOTOL 




H 





3 






BASIC 8ILLING PROGRAM 
105 LOAD PK BASE REGISTER 
107 LOAD PRINT NUM. BASE REG. 
LOAD LEFT LIMIT REGISTER 
ENABLE PKA 1 LOAD OATE 

INV. NO. TAX. PKA2 PRINT 
DAILY TOTALS. PKA5 COST 
INVOICE* PKAft CLEAR TOTL 
XANY nCK TO START INVOICE 
SET STANDARD INVOICE FLAG 
15 ADVANCE TO LINE 10 
SFT Y 1 CONT. PAGE 

CLEAR ACC. INSERT 2 
111 STORE FOR PAGE NO. 2 

BRANCH TO INITIALIZE 
117 LOAD KEYBOARO BASE REG, 

13 POSITION TO SOLO TO 
XTYPE CUSTOMER NAME 
ADVANCE LEFT ONE LINF 
8 LOAD WITH SOLD TO LINE 

BEGIN TYPING LOOP 
LOAD INDEX REGISTER 3 



^PROGRAM 


10. - 


"^'WORO 

SYL 


OBJECT 
cn()E 


2 


654ft 


3 


EBOC 


5 


AC1F 


1 


ED01 


2 


5802 


3 


44 4 4 


6 


5R03 


1 


4184 


2 


7C04 


3 


7809 


7 


4184 


1 


7C04 


2 


4599 


3 


7C08 


8 


6744 


1 


E002 


2 


7C04 


3 


ED02 


9 


EROC 


1 


C888 


2 


E914 


3 


ER05 



DATE 


: RUN 3/26/70 




TIME - 1?:48 


VE 


RSlON 02-01- 


SEQ. 
NO. 


SYM. 
LOC. 


np 

CODE 


EO 

LN 


. A-PARAMETER 
. LABEL INC 


R 
PAR 


C LA«EL 
PAR DEC EQU 


2 3 




R5T 




X 









24 


SHIPTO 


pos 




NMAD-P 






13 


25 




TK 




31 








26 




AL 




1 








27 




TIR 




<l 




■? 




28 




EX 




X 




? 


4 


29 




IIR 




3 




3 




30 




SK 




1 




T 


1 


31 




BRU 




SHTPTO 






4 3 


32 




BRU 




RJPBON 






9 2 


33 




SK 




T 




T 


1 


34 




BRU 




SHIPTO 






4 3 


35 




EX 




K 




34 


1 


36 




BRU 






+ 4 




8 3 


37 




SET 




X 




7 




38 




AL 




2 








39 




BRU 




SHTPTO 






4 3 


40 




AL 




2 








41 




POS 




NMAD-P 






13 


42 




PA 




SAME 






136 


43 


RIBBON 


ALTO 




RTRRL 






20 


44 




POS 




TFRM-P 






6 



) PAGE 002 

R F M A R K S 

RESET X FLAG 
POSITION TO PRINT 

XTYPE INFO 

ADVANCE LEFT ONE LINE 
TEST IF THIRD TIME 
ENTER IF SHIPTO 

TEST FOR COMPLETION 

TERMINATE LOOP 

REPEAT 

JUMP TO RIBBON AREA 

TERMINATE LOOP 
REPEAT LOOP 
BRANCH TO PRINT SAME 
EXIT LOOP 

SET TO ENTER SHIPTO LOOP 
ADVANCE TWO LINES 
RETURN TO LOOP 
ADVANCE TWO LINES 

PRINT ALPHA MESSAGE 
ADVANCE TO RIBBON LINE 
POSITION TO TERMS 



PROGRAM 


ID, - 


WORD 

SYL 


OBJECT 
CODE 


10 


ACOB 


1 


ER12 


2 


A CO A 


3 


ERIE 


11 


AC09 


\ 


EB29 


z 


ACOC 


3 


ER37 


12 


AC09 


1 


D87C 


2 


DB7D 


3 


285E 


13 


780D 


1 


2062 


2 


4652 


3 


2*56 


14 


2950 


1 


6549 


2 


F604 


3 


ER04 ' 


oi 15 


A640 



HATE RUN 


3/26/70 




TIME - 12S48 


SEQ. 
NO, 


SYM. 
LOC. 


OP 
CODE 


LN 


. A-PARAMETER 
. LAREL INC 


45 




TK 




1! 


46 n 




POS 




ORONOP 


47 




TK 




10 


40 




pns 




CURNOP 


49 




TK 




9 


50 




POS 




SLDBYp 


51 




TK 




1? 


52 




POS 




SHPVIP 


53 




TK 




9 


54 




CLM 




INVNET 


<55 




CLM 




INVCST 


56 




SRJ 




DATE- J. 


57 




BRU 




+ ? 


58 


80DYTV 


SRJ 




CKLINF 


59 




EX 




y 1 


60 




SRJ 




SUB TOT 


61 




SRJ 




CONTPG 


62 




RST 




X 3 


63 




NOTE 






64 




PKA 


1 


3 


65 




POS 




PROCDP 



VERSION 02-01-70 

B C LABEL 
PAR PAR DEC EQU 



PAGE 003 
RE MAR K S 



19 



31 



42 



56 



124 




125 




94 


? 


13 


? 


98 





86 


2 


80 


2 



66 



MAX 



NK 



XTYPE TERMS 

POSITION TO ORDER NO, 

TYPE ORDER NO. 

POSITION TO CUSTOMER NO, 

XTYPE CUSTOMER NUMBER 
POSITION TO SOLD BY 
XTYPE SALES NAMES 
POSITION TO SHIP VIA 

XTYPE SHIPVIA 

CLEAR INVOICE NET TOTAL 

CLEAR INVOICE COST TOTAL 

PRINT DATF K INVOICE NO 

BRU SKIP LINE INCREMENT 
INCREMENT K CHECK LINE CT 
TFST FOR CONT. PAGE 
PRINT SUR-TOTAL 

BEGIN CONTINUATION PAGE 
RESET DISCOUNT FLAG 
ADDON FLAG 
ENABLE SUB-TOTAL PK 
POSITION TO PRODUCT COOE 

INDEX NO, LESS THAN 5000 



^PROGRAM If), - 

^WORD OBJECT 
SYL CHOF 



1 


D«87 


2 


0800 


3 


7*10 


16 


7C10 


1 


0980 


2 


700F 


3 


475? 


17 


2856 


1 


2850 


2 


7C0E 


3 


EH01 


lfl 


Q?BO 


1 


04E3 


2 


A* 4 


3 


4592 


19 


6748 


1 


EB06 


2 


0190 


3 


C*2D 


20 


0270 


J 


307A 


2 


EB15 



OATF 


RUN 


1/26/70 


SEQ. 
NO. 


SYM. 
LOC. 


np 
code 


67 




cpa 


68 




NOP 


69 




BRU 


70 




BRU 


71 




ALARM 


72 




BRU 


73 




EX 


.74 




SRJ 


75 




SRJ 


76 




BRU 


77 




ft!. 


78 




SLRO 


79 




PN 


80 




NKR 


810 




EX 


82 




SET 


83 




pns 


84 




PNS- 


85 




PC- 


R6 




SLRtl 


87 




TRM 


88 


ThOFRC POS 



TIME - 12»48 

KD. A-PARAMETER 
LM. LAREL INC 



TEST 

+ ? 
+ 3 

Max 

Y 

SURTOT 
CONTPf, 

BOOYIV + 6 
1 

11 
14 
4 

K 

X 
QTY-P 

9 

MP 

7 

QTY 
DESC-P 



VERSION 02-01-70 



B 
PAR 




3 



1 



C LABEL 
PAR OEC EQU 



135 



PAGE 004 
R F M A R K S 



16 1 
16 3 

15 

86 ? 
80 2 
14 3 



122 
22 



CHECK IF VALID 

EQUAL TO, NO OPERATION 

INVALID CODE 

VALID PRINT 
INVALID 00 NOT PRINT 
TO INOEX NEXT CODE 
TFST FOR A CONT, PAGF 

PRINT SUBTOTAL 
8EGTN CONTINUATION PAGE 
BRANCH TO INOEX PROD-NO. 
AOVANCE LEFT ONE LINE 

SHIFT FOR PRINTING 

PRINT PRODUCT NO, 

INOEX QUANTITY 

TST FOR DISC 0CK1 NO DISC 

SET X3 NO DISCOUNT FLAG 
POSITION T0 QUANTTY 
PRINT WHOLE NO. QUANTITY 
PRINT - IE MINUS 

REPOSITION FOR EXTN 

STORE QUANITY 

POSITION TO DESCRIPTION 



PROGRAM ID, 



WORD 



SYL 



OBJECT 
CODE 



HATE RUN 3/26/70 TlMF - 12:48 



SEQ. 

NO. 



SYM. 
LOC. 



OP 
CODE- 



ED. A-PARAMETER 
LN, LAREL 



INC 



VERSION 02-01-70 

R C LAREL 
PAR PAR DEC EQU 



PAGE 005 

REMARKS 



AC17 



89 



TK 



23 



21 


4092 


90 


1 


2062 


91 


2 


4252 


92 


3 


E001 


93 


22 


7814 


94 


1 


ER2A 


95 


2 


A252 


96 


3 


4FCC 


9 7 


23 


0980 


98 


1 


7416 


99 


2 


2664 


100 


3 


45C1 


101 


24 


701? 


102 


1 


284E 


103 


2 


ER36 


104 


3 


44C4 


105 


25 


C043 


106 


I 


387A 


10/ 


2 


0202 


1.08 


* 3 


307A 


109 









MPRICE 



SK 


K 


SRJ 


CKI INE 


SK 


Y 


AL 


1 


8RU 


TKOESC 


POS 


SPRC-p 


NKCM 


5 


EXE 


A 


ALARM 




BRU 


MPRICE 


SRJ 


CTMJLL 


EX 


A 


BRU 


MPRICE + 


SRJ 


PT-PRC 


POS 


PERU-P 


EX 


A 


PC 


C 


TRA 


OTY 


SLRO 





TRM 


QTY 



2 

CM 



98 



20 2 

43 



22 1 
100 2 

23 
78 2 
55 



122 



XTYPE DESCRIPTION 

TEST IF 0CK1 USED 
INCREMENT LINE COUNT 
TEST TF LAST INVOICE LINE 
ADVANCE LEFT ONE LINE 

BRANCH TO TYPE OESC. 
POSITION TO SELL PRICE 
XINDEX PRICE 
TEST IF BOTH C M USED 

WARN PRICF ERROR 
BRANCH TO INDEX PRICE 
DETERMINE IF MILLS INDEX 
TFST IF MINUS FLAG SET 

BRANCH TO INDEX PRICE 
PRINT SELL PRICE 
POSITION TO PER UNIT COLN 
TEST IF C FLAG SET 

PRINT C 

TRANSFER OUANITY 
SHIFT FOR PER C PRICF 
STORE QUANITY 



*■ PROGRAM 


ID. - 


00 WORD 

SYL 


OBJECT 

code 


26 


44C8 


1 


C04D 


2 


387A 


3 


0203 


27 


307A 


1 


3878 


2 


45CC 


3 


741D 


28 


4791 


1 


C045 


2 


C041 


3 


74 It) 


29 


AC04 


1 


6429 


2 


8C7A 


3 


EB37 


30 


2C40 


1 


3<>6F 


2 


8085 


3 


4548 


31 


7C21 


1 


EB43 



()ATE RUN 3/26/70 TIMF - 12:4ft 



SEQ. 
NO. 


SYM. 
LOC. 


op 

CODE 


FD. A-PARAMETER 
LN. LAREL INC 


110 




EX 


h 


111 




PC 


M 


112 




TRA 


«TY 


113 




SLRO 





114 




TRM 


QTY 


115 




TRA 


PRICE 


116 




EX 


A 


117 




BRU 


GPSAMT 


118 




EX 


K 


119 




PC 


E 


120 




PC 


A 


121 




BRU 


GRSAMT 


122 




TK 


4 


123 


GRSAMT 


LSR 


9 


124 




MULR 


QTY 


125 




POS 


GRS-P 


126 




SRJ 


PNDMRC 


127 




TRM 


WRKREG 


128 




ADM 


TGROSS 


129 




EX 


X 


130 .0 




RRU 


NETAMT 


131 




POS 


OTSC-P 



VERSION 02-01-70 

R C LABEL 
PAR PAR DEC EQU 



PAGE 006 

REMARKS 



CM 



TEST IF M KEY USED 
PRINT M 
122 TRANSFER OUANITY 

SHIFT FOR PER M PRICE 

122 STORE QUANITY 

123 TRANSFER SELL PRICE 
TFST TF EITHER C M USED 

29 1 BRANCH TO GROSS AMOUNT 

TEST TF 0CK4 USED 
PRINT E 
PRINT A 
29 1 BRANCH TO GROSS AMOUNT 

XTYPE PER UNIT CHARACTER 
LOAD SHIFT REGISTER 
122 MULT PRICE X QUANITY 
56 POSITION TO GROSS AMOUNT 

77 3 PRINT GROSS AMOUNT 
111 STORE GROSS AMOUNT 
133 ADD TO GRAND GROSS TOTAL 
TEST TF DISCOUNT APPTCABL 

33 3 BRANCH TO NET AMOUNT 
68 POSITION TO DISCOUNT 






RUGRAM 


ID. - 


DATE RUN 


3/26/70 


0R0 

SYL 


OBJECT 
CODE 


SEQ. 
NO. 


SYM, 

inc. 


OP 
COOE 


2 


A622 


132 




NK 


3 


4500 


133 




EXZ 


3? 


7C21 


134 




BRU 


1 


04 73 


135 




PN 


2 


C025 


136 




PC 


3 


6424 


137 




LSR 


33 


80 6F 


138 




MULR 


1 


906F 


139 




SUM 


2 


8086 


140 




ADM 


3 


386F 


141 


NETAMT 


TRA 


34 


ER48 


142 




POS 


1 


2C4D 


143 




SRJ 


2 


807C 


144 




AOM 


3 


807E 


145 




ADM 


35 


4558 


146 




EX 


1 


74-00 


147 




8RU 


2 


6429 


148 




LSR 


3 


F.R59 


149 




POS 


36 


A632 


150 


COSTIV 


NK 


1 


2864 


151 




SRJ 


2 


4SC1 


152 




EX 


3 


7024 


153 




BRU 



TIME - 12:48 

FO. A-PARAMETER 
LN. LAPEL INC 



2 
1 

NETAMT 
7 

% 
4 

WRKREG 
WRKREG 
TOTSCT 
WRKREG 

NET-P 
PNIIMRC 
INVNET 
TNFT 

Y 

BOOYlV 
9 
CPRC-P 

3 

CTMILL 

A 

COSTIV 



VERSION 02-01-70 

8 C LABEL 
PAR PAR DEC EQU 



R F M 



PAGE 007 
R K S 



33 3 



111 
111 
134 
111 

76 

77 3 
124 
126 

13 1 
90 

100 ? 
36 



XINDEX OISCOUNT 
TEST IF ZERO INDEXED 

BRANCH TO NET AMOUNT 
PRINT DISCOUNT AS »A» % 
PRINT "*" 
LOAD SHIFT REGISTER 

MULT DISCOUNT X GROSS 
5U8T OISCOUNT FROM GROSS 
ADD TO TOTAL DISCOUNTS 
TRANSFER NET AMOUNT 

POSITION TO NET AMOUNT 
PRINT NET AMOUNT 
AOO LINE NET TO TOTAL NET 
AOD TO TOTAL NET SALES 

TEST IF COST APPLICABLE 
BRANCH TO NEXT LINE 
LOAD SHIFT REGISTER 
POSITION TO COST PRICE 

INDEX COST PRICE 
DETERMINE IF MILLS INDEX 
TEST IF COST PRICE ERROR 
BRANCH TO INDEX COST 



^PROGRAM 10. - DATE RUN 3/26/70 TIME - 1?I4R VERSION 02-01-70 PAGE 008 

o uflBn nw IFTT SFW SYM. HP FD. A-PARAMETER 8 C LABEL R.F MARKS 

SYL CODE NO?* LOc! CODE IN! LAPEL INC PAR PAR DEC ECU 

37 o 2C4E 154 SRJ PT-PRC +1 ™ 3 PRINT COST PRICE 

SHIFT FOR MILLS 

QTY 122 MULT COST X QUANITY. 

CSTV-P 98 POSITION TO COST AMOUNT 

PNI.iMRC 77 3 PRINT COST AMOUNT 

TcnSTS 132 ADO LINE COST TO TOT COST 

INVCST 125 AOO TO INVOICE COST TOTAL 

BODYIV 13 1 BRANCH TO NEXT LINE 





1 


BC7A 




2 


ER61 




3 


2C40 


3ft 





8084 




1 


8070 




2 


7*00 




3 


F628 


39 





DA6F 




1 


6ft24 




2 


2856 




3 


ER3A 


40 





2062 




1 


A622 




2 


4500 




3 


742E 


41 





4552 




1 


2«50 




2 


4551 




3 


285A 



DATE 


RUN 


3/26/70 


SEW. 
NO, 


SYM. 
LOC. 


OP 
COOF 


154 




SRJ 


155 




NOTE 


156 




MULR 


157 




POS 


158 




SRJ 


159 




ADM 


160 




ADM 


161 




BRU 


162 


INVTOT 


PKA 


163 




CLM 


164 n 




LSR 


165 




SRJ 


166 




POS 


167 




SRJ 


168 




NK 


169 




EXZ 


170 




RRU 


171 




EX 


172 




SRJ 


173 




EX 


174 




SRJ 



«6 



ENA8LF TAX K TOTAL PK 



WRKREG HI CLEAR WORKING MEMORY 

a LOAO SHIFT REGISTER 

SljRTOT 86 ? PRINT SUBTOTAL 

AOON-P 59 POSITION TO ALF TAX 

CKLTNE 9 8 INCREMENT LINE COUNT 

2 ? XINOEX MISC TAX PERCENT 

I TFST IF ZERO INDEXED 

AROONS <»6 1 BRANCH TO A-OOONS 

Y 1 1 TEST FOR LAST LINE 
CONTPG 80 2 BEGIN CONTINUATION PAGE 

Y H 1 TEST FOR LAST SIX LINES 
AOLNCK 90 2 INCREMENT LINE COUNT 

42 6741 175 SET X 4 SET X FOR AOOONS 



PROGRAM lO f - 



WORD 



SYL 



OBJECT 

code 



DATE RUN 3/36/70 TIME - 1?|48 

§E Q * SVM- OP FD. A-PARAMETER 
NO. LOC. CODE LNlI LAREL INC 



VERSION 02-01-70 

B C LAREL 
PAR PAR DEC EQU 



PAGE 009 

REMARKS 



t 



1 
2 
3 

43 
1 
2 
3 

44 
1 
2 
3 

45 
1 
2 
3 

46 
1 
2 
3 

47 

1 
2 



E001 
EB3A 
C054 

C041 
C058 
0443 
C025 

EB48 
8C7C 
2C40 
8083 

807C 
306F 
2062 
4552 

2656 

F620 
EB3A 
4241 

4552 

2850 
4?41 



176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 



ADDONS 



AL 1 

POS ADON-P 

PC T 

PC A 

PC X 

PN 4 

PC * 

POS NET-P 

MULR INVNET 

SRJ PNIJMRC 

ADM TTAXES 

ADM INVNET 

TRM WPKREG 

SRJ CKLINE 

EX Y 

SRJ SUBTOT 
PKA 1 6 

POS AnnN-p 

SK X. 

EX Y 

SRJ CONTPG 

SK X 



59 



ADVANCE LEFT ONE LINE 
POSITION TO ALE TAX 
PRINT "TAX* 



4 
1 



2 

1 



76 




124 




77 


3 


131 




124 




111 




98 


n 



p6 5? 



59 



80 2 



PRINT TAX AS A PERCENT 
PRINT »Xt 

POS TO NET COLUMN 

MULT TAX % X NET 

PRINT TAX DOLLARS 

ADD TO TOTAL TAX DOLLARS 

ADD TO TOT NET INVOICE $ 
STORE TAX DOLLARS 
INCREMENT LINE COUNT 
TEST IF LAST INVOICE LINE 

PRINT SUB-TOTAL 
ENABLE TOTAL INVOICE PK 
POSITION TO ADDON ALF 
TEST IF FIRST ADDON 

TEST IF LAST INVOICE LINE 
BEGIN CONTINUATION PAGE 
TEST IF FIRST ADDON 



■^PROGRAM 10. - 

M WORD OBJECT SEQ. 
SYL CHOE NO, 



DATE RUN 3/26/70 TIME - 12J48 



SYM. OP EO. A-PARAMETER 
IOC. CODE LN. l.fl«EL INC 



VERSION 02-01-70 

B C LABEL 
PAR PAR DEC EQU 



PAGE 010 

R f M A R K S 



4551 



198 



EX 



48 





285A 


199 




1 


6741 


200 




2 


4*52 


201 




3 


2856 


202 


49 





2850 


203 




1 


EDO! 


204 




2 


EB3A 


205 




3 


AC12 


206 


50 





ER4B 


207 




1 


A470 


208 




2 


2C40 


209 




3 


45C1 


210 


51 





8080 


211 




1 


41C1 


212 




2 


807E 


213 




3 


807C 


214 


52 





4558 


215 




1 


7836 


216 




2 


ER61 


217 




3 


A450 


218 



SRJ 


AOLNCK 






90 2 


SET 


X 


4 






EX 


Y 


1 


2 




SRJ 


SUBTOT 






86 2 


SRJ 


CHNTPG 






80 2 


AL 


1 








POS 


ADHN-P 






59 


TK 


18 








POS 


NET-P 






76 


NKR 


7 









SRJ 


PNI.IMRC 






77 3 


EX 


A 


m 


1 




ADM 


T600NM 






128 


SK 


A 


m 


1 




AOM 


TADONP 






127 


ADM 


I N V N E T 






124 


EX 


Y 


3 


1 




RRU 


+ 


9 




54 ? 


POS 


CSTX-P 






98 


NKR 


5 










TEST IE BOTTOM OE INVOICE 

INCREMENT LINE COUNT 
SET X4 INVOICE HAS ADDONS 
TEST TE LAST INVDICE LINE 
PRINT SUBTOTAL 

REGIN CONTINUATION PAGE 
ADVANCE LEET ONE LINE 
POSITION TO ADDON ALE 
XTYPE ADDON OESCP. 

POSITION TO NET COLUMN 
XTYPE AOOON COST AMOUNT 
PRINT ADDON AMOUNT 
TEST TE MINUS 

ADO TO ADDONS MINUS 
TFST IE PLUS 
ADO TH ADDONS PLUSSES 
ADD TO TOT NET INVOICE $ 

TEST TE STANDARD INVDICE 
BRANCH TO CHECK LINE CT 
POSITION TO COST COLUMN 
XINDEX ADDON COST AMOUNT 



PROGRAM 


ID. - 


DATE RUN 


3/26/70 


TIME - 12 


:48 


VERSION 02-01- 


WORD 

SYL 


OBJECT 

code 


SEQ. 
NO. 


SYM. 
LOC. 


OP 
CODE 


ED. A-PARAMETER 
LN. LAREL INC 


8 C LABEL 
PAR PAR DEC EQU 


53 


2C40 


219 




SRJ 


PNUMRC 






77 3 


1 


8070 


220 




ADM 


INVCST 






125 


2 


45C1 


221 




EX 


A 




1 




3 


8082 


222 




ADM 


TAONCM 






130 


54 


41 CI 


223 




SK 


A 




1 




1 


8081 


224 




ADM 


TAOIMCP 






129 


2 


2062 


225 o 




SRJ 


CKLINE 






98 


3 


7&2F. 


226 




8RU 


ADDONS 






46 1 


55 


4541 


227 


TOTALI 


EX 


X 




4 1 




1 


2856 


228 




SRJ 


SURTOT 






86 2 


2 


4558 


229 




EX 


Y 




3 1 




3 


7801 


230 




BRU 


8EGINV 






1 2 


56 


387C 


231 




TRA 


IMVNET 






124 


1 


986F 


2 32 




SUA 


WRKREG 






111 


2 


98?0 


233 




SUA 


INVCST 






125 


3 


EB56 


234 




POS 


PRT*-P 






87 


57 


2C4D 


235 




SRJ 


PMUMRC 






77 3 


1 


7801 


?36 




BRU 


REGINv 






1 2 


2 


?04[) 


2 37 


INV-NO 


SRJ 


AR-POS 






77 


3 


C886 


238 




PA 


FRSTIN 






182 


58 


EE02 


239 




AR 


2 








£ i 


ER77 


240 




POS 


120 









U) 



page on 

REMARKS 

PRINT ADDON COST AMOUNT 
ADD TO TOT INV TOT COST 
TEST IE MI-MIJ5 
ADO TO COST TOTAL MINUS 

TEST TF PLUS 
ADO TO COST TOTAL PLUS 
INCREMENT LINE COUNT 
BRANCH TO NEXT ADDON 

TEST IE ADDONS ON INVOICE 
PRINT TOTALS 

TEST TF STANDARD INVOICE 
BRU TO NEXT INVOICE 

TRANSFER TOTAL NET INV. 
SUBT TAX FROM NET 
SUBT COST FROM NET 
POSITION TO PRINT PROFIT 

PRINT PROFIT AMOUNT 
BRANCH TO NEXT INVOICE 
ADVANCE FORM POSITION 
PRINT ALFA FRSTIN 

ADVANCE RIGHT TWO LINES 
POSITION FOR PRINT 



£ PROGRAM 


ID. - 


*" WORD 

SYL 


OBJECT 
CODE 


2 


A660 


3 


04 50 


59 


3071 


1 


2040 


2 


C«BE 


3 


EE02 


60 


ER77 


1 


F073 


2 


ADOC 


3 


204D 


61 


C«BA 


1 


E«77 


2 


EF02 


3 


A622 


62 


0473 


1 


3079 


2 


7C00 


3 


ER77 


63 


EF05 


1 


C«88 


2 


E^8C 


3 


0700 



OATE 


■ RUN 


3/26/70 


t: 


IMF - 12 


548 


VE 


RSION 07-01- 


seq, 
no. 


SYM. 
LOC. 


OP 
CODE 


FO. 
LN. 


A-PARAMETER 
LABEL INC 


B 
PAR 


C LAREL 
PAR DEC EQU 


241 




MK 




6 









242 




PN 




5 









24 3 




TRM 




IMVNO 






113 


244 




SRJ 




AR-POS 






77 


245 




PA 




OATT 






190 


246 




AR 




2 








247 




POS 




120 








246 




LK8R 




DATE 






115 


?H9 




TKM 




12 








250 




5RJ 




AR-POS 






77 


251 




PA 




TXRT 






186 


252 




POS 




120 








253 




AR 




2 








254 




MK 




2 




2 




255 




PN 




7 




3 




256 




TRM 




TAYCST 






121 


257 




BRU 




INTTAL 






3 


258 


DLYTOT POS 




1?0 








259 




AR 




5 








260 




PA 




HFADNf, 






139 


261 




POS 




lai 








262 0. 




RR 













PAGE 012 
R r M A R K S 



XINDEX INVOICE NO. 
PRINT INVOICE NUMBER 

STORE INVOICE NO 
ADVANCE FORM POSITION 
PRINT ALFA DAIT 
ADVANCE RIGHT TWO LINES 

POSITION FOR PRINT 
LOAD DATE BASE M.A. 
XTYPE DATE 
ADVANCE FORM POSITION 

PRINT ALFA TXRT 
POSITION FOR PRINT 
ADVANCE RIGHT TWO LINES 
XTNDEX TAX RATE 

PRINT TAX RATE 
STORE FIRST TAX RATE 
BRU TO INITIALIZE 
POS SUMMARY HEADING 

ADVANCE RIGHT FIVE LINES 
PRINT ALFA MESSAGE 

PRINT DATE TN RED 



PROGRAM 


ID. - 


WORD 

SYL 


OBJECT 

cnoE 


64 


C873 


1 


EE02 


2 


ER77 


3 


C880 


65 


FEOl 


1 


E«87 


2 


3385 


3 


2C4D 


66 


5100 


1 


5200 


2 


5A1C 


3 


4584 


67 


7ft46 


1 


5603 


2 


EF04 


3 


Z%77 


68 


6200 


1 


C890 


2 


6100 


3 


387F 


^ 69 


EF02 


£ 1 


EB87 



DATE RUN 3/26/70 



SEQ, 
NO, 



SYM. 
LOC, 



OP 

cooe 



263 PA 

264 AR 

265 POS 

266 PA 

267 AR 

268 POS 

269 TRA 

270 SRJ 

271 LIR 

272 LIR 

273 DLYNET IIR 

274 EX 

275 BRU 

276 AOIR 

277 AR 

278 POS 

279 MOO 

280 PA 

281 MOO 

282 TRA 

283 AR 

284 POS 



TIMF - 12:48 

FO. A-PARAMETER 
LN. LABEL IMC 



OATE 
2 

120 
T-GROS 

1 
116 

TGROSS 
PNUMRC 

1 

2 
2 

T 

FINAL 

2 

4 

120 



VERSION 02-01-70 



2 

TNS 

1 

TNET 

2 
136 



- . . 4 



B 
PAR 






28 
I 



C 
PAR 



LARFL 
DEC EOU 



PAGE 013 
R F M A R K S 



115 



176 



133 

77 3 



70 2 



144 

126 



PRINT CURRENT OATE 
ADVANCE RTGHT TWO LINES 
POSITION FOR PRINT 
PRINT ALFA MESSAGE 

ADVANCE RIGHT ONE LINE 
POSITION FOR PRINT 
TRANSFER TOTAL GROSS 
PRINT TOTAL GROSS 

LOAD INOEX REGISTER 
LOAD INOEX REGISTER 
TEST FOR THE 7 LOOP 
EXECUTE IF LOOP 7 

EXIT LOOP 
INCREMENT BY FOUR 
ADVANCE RIGHT FOUR LINES 
POSITION FOR PRINT 

MODIFY BY REGISTER #? 
PRINT ALFA MFSSAGE 
MDOIFY BY REGISTER #1 
TRANSFER NET, COST AMOUNT 

ADVANCE RIGHT TWO LINES 
POSITION FOR PRINT 



£ PROGRAM 

<* WORD 

SYL 


ID, - 




DATE RUN 


3/26/70 


OBJECT 
CODE 


SEQ, 
NO, 


ft 


SYM. 
LOC. 


np 

CODE 


2 


D191 


285 







PNS- 


3 


C52D 


286 







PC- 


70 


5501 


287 







AOIR 


1 


7842 


288 







8RU 


2 


EF04 


289 





FINAL 


AR 


3 


ER77 


290 


n 




pos 


71 


C8B2 


291 







PA 


1 


EF01 


292 







AR 


2 


ER87 


293 







POS 


3 


3886 


294 







TRA 


72 


2C4D 


295 







SRJ 


1 


EE02 


296 







AR 


2 


ER77 


297 







POS 


3 


C«8F 


298 







PA 


73 


EF01 


299 







AR 


1 


8880 


300 







ADA 


2 


887F 


301 







ADA 


3 


8«7E 


302 







ADA 


74 


2C4D 


303 







SRJ 


1 


EE02 


304 







AR 


2 


EB77 


305 







POS 


3 


C891 


306 







PA 



TIMF - 12848 

FO. A-PARAMETER 
LN. LABEL INC 



VERSION 02-01-70 

B C LABEL 
PAR PAR OEC EQU 



PAGE 014 
REMARKS 



I 

DLYNET 

4 

120 

TOTSC 
1 

136 
TOTSCT 

PNHMRC 
2 

120 
ACT 

1 

TAOONM 
TAOONP 
TNFT 

PNHMRC 
2 

120 
TNT 



SHIFT IF MINDS 
PRINT - IF MINUS 

INCREMENT INOEX REG RY 1 
66 2 REPEAT LOOP 

ADVANCE RIGHT FOUR LINES 
POSITION FOR PRINT 

1 78 

ADVANCE RIGHT ONE LINE 
POSITION FOR PRINT 

134 TOTAL DISCOUNTS 

77 3 PRINT TOTAL DISCOUNTS 

ADVANCE RIGHT TWO LINES 
POSITION FOR PRINT 
143 ALFA MESSAGE 

ADVANCE RIGHT ONE LINE 
128 ADD MINUS ADDONS 
127 ADD PLUS ADDONS 
126 ADD PRODUCT NET 

77 3 PRINT ACCT RFC NET 

ADVANCE RTGHT TWO LINES 
POSITION FOR PRINT 
145 PRINT ALFA MESSAGE 



PROGRAM ID, - 



WORD 



SYL 



OBJECT 
CODE 



DATE RUN 3/26/70 TIMF - 1 ? 8 A 8 

SEQ, SYM. OP FD, A-PARAMETER 
NO, LOC. CODE LN. LAREL INC 



VERSION 02-01-70 

B C LABEL 
PAR PAR DEC EQU 



PAGE 015 
REMARKS 



75 





EE01 




1 


EB87 




2 


3884 




3 


8881 


76 





8882 




1 


2C4D 




2 


EE14 




3 


7C00 


77 





EE02 




1 


EB77 




2 


oaoo 




3 


D191 


78 





C520 




1 


0400 




2 


EB2A 




3 


42C2 


79 





D471 




1 


0220 




2 


45C2 




3 


0472 


S 80 





307B 



307 






AR 


308 






POS 


309 






TRA 


310 






ADA 


311 






ADA 


312 






SRJ 


313 






AR 


314 






BRU 


315 


AR-POS 


AR 


316 






POS 


317 






SRR 


318 


PNUMRC 


PNS- 


319 






PC- 


320 






SRR 


321 


PT-PRC 


POS 


322 






SK 


323 






PN 


324 






SLRO 


325 






EX 


326 






PN 



327 



TRM 



1 
136 

TCOSTS 
TADNCP 

TADNCM 
PNUMRC 
20 
INITAL 

2 

SM-MDP 

1 

9 

1 
SPRC-P 

A 

7 
2 
A 
7 

PRTCE 



1 



s 

2 



132 
129 

130 
77 3 

3 
120 



43 



123 



ADVANCE RIGHT ONE LINE 
POSITION FOR PRINT 
TRANSFER TOTAL COSTS 
ADO PLUS COST ADDONS 

ADD MINUS COST ADDONS 
PRINT TOTAL NET COSTS 
ADVANCE 20 LINES 
BRU TO INITIALIZE 

ADVANCE RIGHT TWO LINES 
POS PRINT 
SUBROUTINE RETURN 
PRINT MONTERY VALUE 

PRINT - IF MINUS 
SUBROUTINE RETURN 
POSITION TO SELL PRICE 
TEST PRICE FOR MILLS 

PRINT WITH CENTS MASK 

SHIFT LEFT TWO POSITIONS 

TEST PRICE FOR MILLS 

PRINT WITH MILLS MASK 

TRANSFER SELL PRICE 



f. PROGRAM 

00 WORD 

SYL 


ID. - 

OBJECT 
CODE 


1 


0400 


2 


3070 


3 


E80F 


ei o 


ACOO 


l 


CROC 


2 


C875 


3 


EOOfl 


82 


£900 


I 


ER3F 


2 


C050 


3 


com 


83 


C047 


1 


C045 


2 


3872 


3 


0420 


84 


8E01 


1 


3072 


2 


3871 


3 


4200 


85 


9F01 


1 


3071 


2 


E914 



OATE RUN 


3/26/70 


SEQ. 
NO. 


SYM. 
LOC. 


OP 
CODE 


328 




SRR 


329 


CONTPG 


TRM 


330 




OC 


331 




TK 


332 




POS 


333 




PA 


334 




LLCR 


335 




ALTO 


336 




POS 


33 7 




PC 


338 




PC 


339 




PC 


340 




PC 


341 




TRA 


342 




PN 


34 3 




AOK 


344 




TRM 


345 




TRA 


346 




SKZ 


3A7 




SUK 


348 




TRM 


349 




ALTO 



TIMF - t?:48 

FO. A-PARAMETER 
LN. LAPEL INC 



1 

WRKREG ♦ 1 
SLOTOL + 7 



NMAD-P 
CUSTNM 
SLOTOL 

SHPTOL 

CNTP-P 

P 

A 

G 

E 

PAfiENO 

2 



PAGENO 
1NVN0 
2 



INVNO 

RIPBL 



VERSION 02-01-70 



8 
PAR 



C 

PAR 



L4REL 
DEC EQU 



PACE 016 
R F M A . R K S 




1 



112 
15 

13 

117 
8 

13 

64 



114 



114 
113 



SUBROUTINE RETURN 
TEMPORARY STORE AMOUNT 
ADVANCE TO CUSTOMER NAME 

CHANGE INVOICE 
POSITION TO PRINT 
PRINT CUSTOMER NAME 
LOAD SOLD TO LINE NO, 

ADVANCE TO SHIP TO LTNE 
POSITION TO PRINT 
PRINT "PAGE* 



113 
20 



TRANSFER PAGE NUMBER 
PRINT PAGE NO, 

ADD 1 TO PAGE NO. 
STORE PAGE Nn. 
TRANSFER INVOICE NO, 
TEST IF ZERO 

SUBT 1 FROM INVOICE NO. 
STORE INVOICE NO. 
ADVANCE TO RIBBON LINE 



PROGRAM ID, - 



WORD 



SYL 



OBJECT 
CODE 



DATE RUN 3/26/70 



SEQ. 

NO. 



SYM. 
LOC. 



np 

CODE 



TIME - l?j48 

ED. A-PARAMETER 
LN. LABEL INC 



VERSION 02-01-70 

B C LAPEL 
PAR PAR DEC EQU 



PAGE 017 
REMARKS 



285E 



350 



SRJ 



86 





3870 




1 


0100 




2 


3070 




3 


EB4E 


87 





C889 




1 


4258 




2 


E«64 




3 


C889 


88 





E001 




1 


ER4B 




2 


387C 




3 


2C4D 


89 





4 356 




1 


ER61 




2 


3870 




3 


2C40 


90 





3870 




1 


0400 




2 


5402 




3 


4 684 


f- 






S 91 





2850 



351 





TRA 


352 





SRR 


353 





SUBTOT TRM 


354 





POS 


355 





PA 


356 





SK 


357 





POS 


358 





PA 


359 





AL 


360 





POS 


361 





TRA 


362 





SRJ 


363 





SK 


364 


n 


POS 


365 





TRA 


366 





SRJ 


367 





TRA 


368 





SRR 


369 





ADLNCK ADIR 


370 





EX 



371 



SRJ 



OATE-J 

WRKREf, + 1 
1 

WRKREG + 1 
NET-P + 3 

UNOERS 

Y 3 
CSTX-P + 3 
UNOERS 

1 

NET-P 

INVNET 

PNUMRC 

Y 3 
CSTX-P 
INVCST 

PNUMRC 

WRKREG + 1 

I 

4 7 

T I 

CONTPG 



94 7 
112 

112 
79 

137 

101 

137 

76 
124 
77 "3 

98 
125 
77 3 

112 



80 2 



PRINT DATE * INVOICE NO 

TRANSFER STORED AMOUNT 
SUBROUTINE RETURN 
TEMPORARILY STORE AMOUNT 
POSITION FOR UNDERSCORE 

PRINT UNDERSCORE 
TEST FOR INVOICE COSTING 
POSITION FOR UNDERSCORE 
PRINT UNDERSCORE 

ADVANCE LEFT ONE LINE 
POSITION TO NET AMOUNT 
TRANSFER TOTAL NET AMOUNT 
PRINT TOTAL NET AMOUNT 

TEST FOR INVOICE COSTING 
POSITION TO COST AMOUNT 
TRANSFER TOT. COST AMOUNT 
PRINT TOTAL COST AMOUNT 

TRANSFER STORED AMOUNT 
SUBROUTINE RETURN 
ADD 2 TO LINE COUNT 
TEST FOR LAST LINE 

PRINT TOTAL * CONT. PAGE 



f> PROGRAM 


ID. - 




OATE RUM 


3/26/70 


TIME - 12:48 


° WORD 

SYL 


OBJECT 
CODE 


SFQ, 
NO. 


• 


5YM. 
LOG. 


OP 
COOE 


ED, A-PAPAMETER 
LN. LAPEL INC 


1 


0400 


372 







SRR 


1 


2 


5CE8 


373 







DIR 


4 


3 


0400 


3 74 







SRR 


1 


92 


5300 


375 





CLRMFM 


LTR 


3 


1 


6300 


376 


n 




MOD 


3 


2 


D87C 


377 







CLM 


INVNET 


3 


5B0A 


378 







IIR 


3 


93 


4464 


3 79 







EX 


T 


1 


8F00 


380 







CIA 





2 


2040 


381 







SRJ 


AR-POS 


3 


04 U 


382 







PN 


1 


94 


7C00 


383 


fl 




HRU 


IMTTAL 


1 


7>»5C 


38<* 







MRU 


CLRMEm + 1 


2 


ER«1 


385 





DATE-J 


POS 


PATE-P 


3 


C8?3 


386 







PA 


DATE 


95 


ER4F 


387 







POS 


INVNOP 


I 


3«7J 


386 







TRA 


INVNO 


2 


4 3 DO 


389 







SKZ 


3 


3 


0450 


390 







PN 


5 


96 


6F01 


391 







AOK 





1 


3071 


392 







TRM 


INVNO 


2 


4500 


393 







EXZ 


1 



VERSION 02-01-70 

R C LAREL 
PAR PAR DEC EQU 



232 



10 

T 
n 




1 



124 



77 






3 


92 


1 


66 




115 




80 




113 





113 



PAGE 018 

R F M A R K S 



SUBROUTINE RETURN 
SU8T 1 EROM LINE COUNT 
SUBROUTINE RETURN 

LOAD FOR COUNTER 
MODIFY WITH COUNTER 
CLEAR MEMORY LOCATION 
CONTROL NUMBER OF LOOPS 

TEST IF LAST TOTAL 
CLEAR ACCUMULATOR 
ADVANCE FORM POSITION 
PPINT ZERO 

BRU TD INTIALJZE 
BRU TD CLEAR NEXT TOTAL 
POSITION TO DATE 
PRINT CURRENT DATE 

POSITION TO INVOICE NQ, 
TRANSFER INVOICE NO. 
TEST FOR 7ER0 
PRINT INVOICE NUMBER 

ADD 1 TO INVOICE NO. 
STORE INVOICE NO 
TEST FOR ZERO 



PROGRAM ID, - 



WORD 



SYL 



OBJECT 
CODE 



DATE RUN 3/26/70 TIMF - 12J48 

SEQ. SYM. DP FO. A-PARAMETER 
NO. LOC. CODE LN. LAREL INC 



VERSION 02-01-70 

B C LABEL 
PAR PAR OEC EQU 



PAGE 019 

REMARKS 



AC07 



394 



TK 



97 


50EA 


395 


1 


6553 


396 


2 


E916 


397 


3 


0400 


398 


98 


4051 


399 


1 


5RF8 


400 


2 


4184 


401 


3 


0400 


402 

403 


99 


6751 


404 


1 


58FF 


405 


2 


0980 


406 


3 


4584 


407 


100 


6752 


408 


1 


0400 


409 


2 


306F 


410 


3 


0200 


411 


101 


4700 


412 


1 


386F 


413 


4 s * ' 


0202 


414 


2 3 


0100 


415 



CKLINE 



CTMILL 



LIR 


4 


RST 


Y 


ALTO 


BODYL 


SRR 


1 


SK 


Y 


IIR 


4 


SK 


T 


SRR 


1 


NOTE 




SET 


Y 


IIR 


4 


ALARM 




FX 


T 


SET 


Y 


SRR 


1 


TRM 


wrkreg 


SLRO 


13 


EXZ 


3 


TRA 


WRKREG 


SLRO 





SRR 


1 



234 



4 4 

248 

I 1 



ft 
?55 

T 1 

1 



22 



111 



111 



XTYPE INVOICE NO. 

LOAD FOR LINE COUNT 
RESET Y 4 AND 1 
ADVANCE TO INVOICE BODY 
SUBROUTINE RETURN 

TFST IF LAST SIX LINES 
INCREMENT FOR LINE COUNT 
TEST FOR 17TH LINE 
SUBROUTINE RETURN 

SET Y FOR LAST 6 LINES IN 
BODY OF INVOICE REACHED 
INCREMENT LINE COUNT 
WARN OPERATOR BOTTOM INV, 
TEST TOR LAST LINE 

SET Yl FOR CONT. PAGE 
SUBROUTINE RETURN 
TRANSFER PRICE TO M.A, 
SHIFT OFF DOLLARS & CENTS 

TEST IF ZERO MILLS 
TRANSFER PRICE 
REPOSITION FOR CENTS ONLY 
SUBROUTINE RETURN 



-^PROGRAM ID. - 

^WORO OBJECT SEO. 
SYL CODE NO. 



OATE RUN 3/26/70 TIME - 12:48 



SYM. DP FO f A»PARAMETER 
LOC. CODE LN. LAPEL INC 



VERSION 02-01-70 

R C LABEL 
PAR PAR DEC EQU 



PAGE 020 
REMARKS 



102 


386F 


416 





TRA 


WPKREG 


1 


0207 


417 





SLRO 









U 18 





NOTE 




2 


4300 


419 





SKZ 


3 


3 


67C1 


420 





SET 


A 


103 


0980 


421 





ALARM 




1 


0400 


422 





SRR 


1 


2 


386F 


423 





IRA 


WPKREG 






424 





MOTE 




3 


67C2 


425 





SET 


A 


104 


0400 


426 





SRR 


1 


1 


6558 


427 





IVCOST RST 


Y 


2 


7R01 


428 





BRU 


BEGINV 


3 


oooo 






STOP 








429 





WORO 




105 


7839 


4 30 





PKTARL BRU 


IMV-Nfl 


1 


7C3E 


431 





BRU 


OLYTOT 


2 


7C26 


432 





BRU 


INVTOT 


3 


3879 


433 





TRA 


TAXCST 


106 


7468 


4 34 





BRU 


IVCOST 


1 


7037 


435 





BRU 


TOTAL! 


2 


7C00 


4 36 





BRU 


INTTAL 



111 



111 



1 2 



57 


2 


62 


3 


38 


3 


121 




104 


1 


55 








3 



TRANSFER PRICE 
SHIFT OFF 7 DIGITS 
TEST TF MORE THAN SEVEN 
DIGITS WERE INDEXED 
YFS. SET - FLAG 

WARN OPERATOR ERROR PRICE 
SUBROUTINE RETURN 
TRANSFER PRICE 
SFT FLAG TO INDICATE 
CENTS AND MILLS 

SUBROUTINE RETURN 
RESET STANDARD INV. FLAG 
BRU TO INVOICE ROUTINE 
** INSERTED BY ASSEM, ** 

PROGRAM KEY TABLE 
BRU LOAD DATE INV NO TAX 
BRU TD PRINT DAILY TOTALS 
BRU TO SUBTOTAL 
TRANSFER TAX PERCENT 

BRU TO COST INVOICE 
BRU TO TOTAL INVOICE 
BRU TO INITIALIZE 



PROGRAM ID, - 

WORD OBJECT 
SYL CODE 



DATE RUN 3/26/70 TIME - 12:48 

SEO. SYM. OP FO. A-PARAMETER 
NO. LOC. CODE LN, LAREL INC 



VEPSION 02-01-70 

8 C LABEL 
PAR PAR DEC EQU 



PAGE 021 
REMARKS 



705C 



437 

438 



BRU 



PAGE 



CLRMEM 



92 



BRU TO CLEAR MEMORY 






f* PROGRAM ID. - 

* WORD OBJECT SEO, 
SYL CODE NO. 



DATE RUN 3/26/70 TIME - 1?J48 

SYM. OP ED. A-PARAMETER 
LOC. CODE UN. LAPEL INC 



VERSION 02-01-70 

8 C LABEL 
PAR PAR DEC EOU 



PAGE 0?2 
REMARKS 



107 







107 





E*66 




1 


6F66 




2 


66E6 




3 


333 


108 







108 





6697 




1 


66E6 




2 


E66E 




3 


0333 


109 







109 





8000 




1 


E666 




2 


6E66 




3 


0333 


no 







110 





■66 C 2 




1 


6666 




2 


6166 




3 


0666 


111 







113 







114 








'139 MASKTB MASK 15 Z77, ZZZ, ZZZ, ZZZ 



440 



441 



442 



443 
4 44 

445 



mask 16 z,7zz,zzz,zzz,dd 



MASK 15 Z7.ZZZ.ZZ7.CCCC 



MASK 16 Z777FZZZZZZZZ.XS 



WRKRFG REG 
INVNH REG 
PAGE MO REG 



2 

1 

1 



NUMERIC 

** INSERTED BY ASSEM. ** 

** INSERTFD BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

MONETARY ZERO PRINT 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTFD BY ASSEM, ** 

MONETARY WITH MILLS 
** INSERTED BY ASSEM, ** 
** INSERTED BY ASSEM, ** 
** INSERTED BY ASSEM, ** 
** INSERTED BY ASSEM, ** 

HUNDREDS PERCENT $ NO, 
**' INSERTED BY ASSEM. ** 
** INSERTED BY ASSEM, ** 
** INSERTED BY ASSEM, ** 
** INSERTFD BY ASSEM, ** 

GENERAL WORK REGISTER 
INVOICE -NUMBER 
PAGE NUMBER 



PROGRAM 


10 




DATE RUN 3/26/70 


WORD 

SYL 


OBJECT 
CODE 


SEQ 
NO, 


• 


SYM. 
LOC. 


OP 
CODE 


115 




446 





DATE 


REG 


117 




447 





CUSTNM 


REG 


121 




448 





TAXCST 


REG 


122 




449 





QTY 


REG 


123 




450 





PRICE 


REG 


124 




451 





INVNET 


REG 


125 




452 





INVCST 


REG 


126 




453 





TNET 


REG 


127 




454 





TADONP 


REG 


128 




455 





TAQONM 


REG 


129 




456 





TADNCP 


REG 


130 




457 





TAONCM 


REG 


131 




458 





TTAXES 


REG 


132 




459 





TCOSTS 


REG 


133 




460 





TGROSS 


REG 


134 




461 





TDISCT 


REG 


135 




462 





TEST 


NUM 


135 


5000 










1 


oooo 










2 


0000 










3 


oooo 










136 




«63 


n 


SAME 


ALF 


^ 136 


0000 










<-* 

f> 1 


OOOO 











TIME - 12J48 

FO, A-PARAMETER 
LN. LABEL INC 



2 

4 



VERSION 02-01-70 

B C LABEL 
PAR PAR DEC EOU 



PAGE 023 
REMARKS 



5000 



4 SAME 



CURRENT DATE 
CUSTOMER NAME 
TAX CONSTANT 
INVOICE QUANITY 
INVOICE PRICE 
INVOICE NET TOTAL 
INVOICE COST TOTAL 
TOTAL NET SALES 
TOTAL PLUS ADDONS 
TOTAL MINUS ADDONS 
TOTAL PLUS COST ADOONS 
TOTAL MINUS ADDONS 
TOTAL TAXES 
TOTAL COSTS 
TOTAL GROSS SALES 
TOTAL DISCOUNTS 
TEST VALUE 5000 
** INSERTED BY ASSEM, ** 
** INSERTED BY ASSEM, ** 
** INSERTED BY ASSEM. ** 
** INSERTFD BY ASSEM, ** 

** INSERTED BY ASSEM. ** 
** INSERTED BY ASSEM. ** 



f> PROGRAM ID, - 

<* WORD OBJECT 
SYL CODE 



DATE RUN 3/26/70 



SEQ. 
NO. 



SYM. 
LOC. 



np 

CODE 



TIME - 12»4R 

FO. A-PARAMETER 
LN. U*EL INC 



VERSION 07-01-70 

B C LABEL 

PAR PAR DEC EQtJ 



PAGE 0?4 
REMARKS 





2 


4045 




3 


5341 


137 







137 





5F5F 




1 


5F5F 




2 


5F5F 




3 


5F5F 


13R 





0000 




1 


0000 




2 


5F00 




3 


5F5E 


139 







139 





2054 




1 


4C59 




2 


4149 




3 


2044 


140 





464F 




1 


5320 




2 


414C 




3 


4F54 


141 





2020 




1 


2*"20 



464 UNDFRS ALF 



11 



465 HEAONG ALF 



24 



DAILY TOTALS FOR... 



** INSERTFD BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

UNDERSCORE 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTFD BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 



PROGRAM 


ID. - 


DATE RUN 


3/26/70 


WORD 

SYL 


OBJECT 

code 


SEQ. SYM. 
NO. IOC. 


OP 
CODE 


2 


2E2E 






3 


5?2E 






142 


OOOO 






1 


0000 






2 


oooo 






3 


0000 






143 




466 ACT 


ALE 


143 


4543 






1 


2052 






2 


4343 






3 


2041 






1«4 


0000 






1 


0000 






2 


4554 






3 


204E 






145 




467 TNC 


ALF 


145 


4C20 






1 


5441 






2 


544F 






3 


2020 






^146 


5354 






-» 1 


434F 







TIME - 12:4fl 

F'D, A-PARAMETER 
LN. LABEL INC 



VERSION 02-01-70 



B 
PAR 



C LABEL 
PAR DEC EQU 






ACC REC NET 



16 



TOTAL NET COST 



R E 



PAGE 025 

MARKS 



** INSERTED BY ASSEM, ** 
** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. *« 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, *« 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED, BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTEO BY ASSEM, ** 

** INSERTEO BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

*■* INSERTED BY ASSEM, ** 
** INSERTED BY ASSEM, ** 



f> PRUGRAM ID. - 



oo 



WORD 



SVL 



OBJECT 

code 



DATE RUN 3/26/70 TIME - 12:48 

SFQ. SYM, OP FO. A-PARAMETER 
NO. LOCI CODE LN. LAREL INC 



VERSION 02-01-70 

B C LABEL 
PAR PAR DEC EQU 



PAGE 0?6 

REMARKS 





2 


54 20 




3 


4E45 


147 





0000 




1 


0000 




2 


0000 




3 


0000 


148 







148 





4F45 




1 


4C20 




2 


5441 




3 


544F 


149 





5320 




I 


4C45 




2 


5341 




3 


5420 


150 





2020 




1 


2020 




' 2 


2020 




3 


2020 


151 





0000 




1 


0000 




2 


0000 



468 



TNS 



ALE 



24 TOTAL NET SALES 



** INSERTED BY ASSEM, ** 
** INSERTED BY ASSEM. ** 

** INSERTED RY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTED RY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED RY ASSEM, ** 

** INSERTED BY ASSEM, ** 
**■ INSERTED BY ASSEM, ** 
** INSERTEO BY ASSEM, ** 



PROGRAM ID, - 



WOHO 



SYL 



OBJECT 
CODE 



DATE RUN 3/26/70 TIME - 1?J48 

§5°* , S ^« 0P FD « A-PARAMETER 
NH. LOC. CODE LN, LAREL INC 



VERSION 02-01-70 

B C LABEL 
PAR PAH DEC EQU 



R E 



PAGE 0?7 

M A R K S 



0000 





152 






152 


50 4 C 




1 


4C20 




2 


5441 




3 


544F 




153 


4E4E 




1 


4444 




2 


2041 




3 


5553 




154 


2020 




1 


2020 




2 


2020 




3 


5320 




155 


oooo 




1 


oooo 




2 


0000 




3 


OOOO 




156 






156 


4049 


f' 


1 


4C20 




2 


5441 



469 



ALF 24 TOTAL PLUS ADDONS 



470 



ALF 24 TOTAL MINUS ADDONS 



** INSERTED BY ASSEM. ** 

'** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

*.* INSERTED BY ASSEM, ** 

*+ INSERTED BY ASSEM, ** 

** INSERTED RY ASSEM, ** 
** INSERTED BY ASSEM, ** 
** INSERTED BY ASSEM, ** 



f> PROGRAM ID, - 

° WORD OBJECT 
SYL CODE 



DATE RUN 3/26/70 TIME - 12:48 

SEO. SYM. OP FO. A-PARAMETER 
NO. LOC. CODF LN. LABEL INC 



VERSION 02-01-70 

B C LAREL 
PAR PAR OEC EQU 



R E 



PAGE 028 
MARKS 



544F 



157 





a*UF 




1 


4144 




2 


5320 




3 


4F55 


158 





2020 




1 


2020 




2 


2020 




3 


4E53 


159 





oooo 




1 


0000 




2 


oooo 




3 


0000 


160 







160 





504C 




1 


4020 




2 


5*41 




3 


54 4 F 


161 





5420 




1 


4F53 




2 


2043 



471 



ALF 24 THTAL PLUS COST AOOONs 



5553 



** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM. ** 

*# INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED RY ASSEM, ** 

** INSERTED BY ASSEM, ** 



PROGRAM ID. - 



WORD 



SYL 



OBJECT 
CODE 



HATE RUN 3/?A/70 TIME - 12S48 

§£ Q » PI?' nP r O. A-PARAMETER 

NO. LOC. CODE LN. L4REL INC 



VERSION 02-01-70 

B C LABEL 
PAR PAR DEC EQU 



PAGE 029 
R F M A R K S 



162 


2020 


1 


4F53 


2 


444F 


3 


4144 


163 


0000 


1 


0000 


2 


0000 


3 


0000 


164 




164 


«049 


1 


4C20 


2 


5441 


3 


5«4F 


165 


5354 


1 


4 34F 


2 


5320 


3 


4E55 


166 


5320 


1 


4F4E 


2 


4444 


* 3 


2041 



472 



ALF 24 TOTAL MINUS COST ADDONS 



*+ INSERTED RY ASSEM, ** 

** INSERTED RY ASSEM, ** 

** INSERTED RY ASSEM, ** 

** INSERTED RY ASSEM, ** 

** INSERTED RY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED, BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTEO BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTEO BY ASSEM, ** 



f> PROGRAM 

ON 

10 WORO 

SYL 


10. - 

OBJECT 
CODE 


167 


0000 


1 


0000 


2 


0000 


3 


oooo 


168 




168 


5441 


1 


4C20 


2 


5441 


3 


5«4E 


169 


2020 


1 


2020 


2 


5320 


3 


5845 


170 


?020 


1 


2020 


2 


2020 


3 


2020 


171 


0000 


1 


0000 


2 


0000 


3 


oooo 



DATE RUN 3/26/70 TIME - 12«48 



SEQ. 
NO. 



SYM. 
IOC. 



OP 
CODE 



Ft), A-PARAMETER 
LN. LAREL INC 



VERSION 02-01-70 

8 C LABEL 
PAR PAR DEC EQU 



473 



ALE 



24 TOTAL TAXES 



R E 
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MARKS 



** INSERTED RY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM. ** 

*+ INSERTED RY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM. ** 



172 



474 



ALE 



24 TOTAL COSTS 



PROGRAM ID. - 



DATE RUN 3/26/70 TIME - 12:48 



<ORD 

syl 


OBJECT 
CODE 


172 


434F 


1 


4C20 


2 


5441 


3 


544F 


173 


2020 


1 


2020 


2 


5320 


3 


5354 


174 


2020 


1 


2020 


2 


2020 


3 


2020 


175 


0000 


1 


0000 


2 


0000 


3 


0000 


176 




176 


4C20 


1 


5441 


2 


544F 


3 


2020 



SEQ, 
NO, 



SYM. 
LOC. 



np 

COOF 



FD, A-PARAMETER 
LN. LAREL INC 



VERSION 02-01-70 

B C LABEL 
PAR PAR DEC EQU 



475 



T-GROS ALF 



14 



TOTAL GROSS 



PAGE 031 
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** INSERTED 

** INSERTED 

** INSERTED 

** INSERTED 

** INSERTED 

** INSERTED 

** INSERTEO 

** INSERTFD 

** INSERTFD 
** INSERTED 
** INSERTED 
** INSERTFD 

** INSERTFD 

** INSERTED 

** INSERTED 

** INSERTED 



BY ASSEM, ** 

BY ASSEM, ** 

BY ASSEM. ** 

BY ASSEM. ** 

BY ASSEM. ** 

BY ASSEM, ** 

BY ASSEM. ** 

BY ASSEM, ** 

BY ASSEM. ** 
BY ASSEM, ** 
BY ASSEM. ** 
BY ASSEM. ** 

BY ASSEM. ** 

BY ASSEM, ** 

BY ASSEM, ** 

BY ASSEM, ** 



i 



177 



0000 



** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTFD BY ASSEM, ** 

** INSERTED BY ASSEM, ** 



£ PROGRAM 


ID, - 


** WORD 

SYL 


OBJECT 

cdof 


1 


5320 


2 


4F53 


3 


4752 


178 




1/8 


2044 


1 


41 AC 


2 


4F54 


3 


2054 


179 


5453 


1 


554F 


2 


434F 


3 


4Q53 


180 


2020 


I 


2020 


2 


2020 


3 


2020 


181 


onoo 


1 


0000 


2 


0000 


3 


0000 


182 




182 


4R4E 



DATE RUN 3/26/70 TIMF - 12?48 



VERSION 02-01-70 



SEO. 
NO. 



SYM. 

LOC. 



OP FD. A-PARAMETER 
COOF IN. LABEL INC 



B 
PAR 



C LABEL 
PAR DEC EQU 



476 



TO ISC 



ALF 24 THTAL DISCOUNTS 



477 FRSTTN Al.F 



24 



STARTING INVOICE NO. 
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** INSERTED BY ASSEM, ** 
** INSERTED BY ASSEM, ** 
** INSERTFO BY ASSEM, ** 

** INSERTFO BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTFO BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTFO BY ASSEM, ** 

** INSERTFO BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED RY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTFD RY ASSEM, ** 

** INSERTED RY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTFO BY ASSEM. ** 

** INSERTED BY ASSEM. ** 

** INSERTFD RY ASSEM. ** 

+* INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM. ** 



PROGRAM 10. - 



DATE RUM 3/26/70 T I Mr . 12:48 



WORD 

SYL 


OBJECT 
COOE 


I 


5254 


2 


5441 


3 


2053 


163 


4943 


1 


564F 


2 


494E 


3 


4 720 


184 


2020 


1 


2E20 


2 


4E4F 


3 


4520 


185 


0000 


1 


0000 


2 


0000 


3 


0000 


18$ 




186 


4154 


1 


2052 


2 


4158 


3 


2054 


187 


2020 


^ 1 


2020 



SEQ. 

NO. 



SYM. 
LOC. 



OP FO. A-PARAMETER 
CODE LM. LABEL IMC 



VFRSION 02-01-70 

B C LABEL 
PAR PAR DEC EQU 



478 



TXRT 



ALF 



24 



TAX RATE 
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** IMSFRTED BY ASSEM, ** 
** INSERTED BY ASSEM, ** 
** INSERTED BY ASSEM. ** 



** INSERTED BY 

** INSERTED BY 

** INSERTED BY 

** INSERTED BY 

** INSERTED BY 

** INSERTED BY 

** INSERTED BY 

** INSERTED BY 

** INSERTED N BY 
** INSERTED BY 
** INSERTED RY 
** INSERTED BY 



ASSEM, ** 

ASSEM. ** 

ASSEM, ** 

ASSEM, ** 

ASSEM, ** 
ASSEM, *# 
ASSEM, ** 
ASSEM, ** 

ASSEM, ** 

ASSEM, ** 

ASSEM, ** 

ASSEM. ** 



<j* 



** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 



^ PROGRAM 


10. - 


* WORD 

SYL 


otijecT 

C"DE 


2 


2020 


3 


4520 


188 


2020 


1 


2020 


2 


2020 


3 


2020 


189 


0000 


1 


0000 


2 


0000 


3 


oooo 


190 




190 


4F54 


1 


5245 


2 


5552 


3 


2043 


191 


2020 


1 


4520 


2 


4154 


3 


2044 


192 


2020 


I 


2020 


2 


2020 



DATE RUN 3/26/70 



TIME - 12S48 



SEG. 

NO. 



SYM. 
LUC. 



OP 
CODE 



FO. 

LN. 



A-PARAMETER 
LAREL INC 



VERSION 02-01-70 

B C LABEL 
PAP PAR DEC EQU 



4 79 



DAIT 



ALE 



24 



CURRENT DATE 
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** INSERTED RY ASSEM, ** 
** INSERTED BY ASSEM, ** 

+* INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 
** INSERTED BY ASSEM, ** 
** INSERTED BY ASSEM, ** 



PROGRAM 10. - 



WORD 



SYL 



OBJECT 
CODE 



DATE RUM 3/26/70 TIME - ] 2:48 
SEQ. SYM. OP FO. A-PARAMFTER 

no. loc. code ln! UAREL INC 



VERSION 02-01-70 

B C LABEL 
PAR PAR DEC EOU 
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2020 






193 


0000 












1 


0000 












2 


oooo 












3 


0000 
















'480 





SLDTOL 


DEF 


8 






481 





SHPTfJL 


f)EF 


13 






482 





RI8BL 


DEF 


20 






483 





BODYL 


DEF 


2? 






4 84 





NMAO-P 


OFF 


13 






485 





TERM-P 


OFF 


6 






486 





ORONOP 


OFF 


19 






487 





CUSNOP 


DEF 


31 






488 





SL08YP 


DEF 


42 






489 





SHPVIP 


OFF 


5* 






4 90 





DATE-P 


OFF 


66 






491 





INVNOP 


DEF 


80 






492 





PROCOP 


OFF 


5 






493 





QTY-P 


OFF 


7 






494 





OESC-P 


DEF 


?? 






495 





SPRC-P 


OFF 


43 






496 





PERU-P 


OFF 


55 






497 





GRS-P 


OFF 


56 






498 





OISC-P 


OFF 


68 



*♦ INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

** INSERTED BY ASSEM, ** 

** INSERTED BY ASSEM. ** 

SOLO TO LINE 

SHIP TO LINE 

RIBBON LINE 

BODY OF INVOICE LINE 

POS, NAME ADDRESS 

POS TERMS 

POS ORDER NUMBER 

POS CUSTOMER NUMBER 

POS SOLO BY NAME 

POS SHIP VIA 

POS DATE 

POS INVOICE NUMBER 

POS PRODUCT NUMBER 

POS QUANITY 

POS DESCRIPTION 

POS SFLL PRICE 

POS PER UNIT COLUMN 

POS GROSS AMOUNT 

POS DISCOUNT PERCENT 



^PROGRAM If), - 

"wORn OBJECT SEO. 
SYL CODE NO, 



PATE RUN 3/26/70 TIME - 12:48 



SYM. HP FO. A-PARAMETFR 

Coc. codf ln. lapel inc 



VERSION 09*01-70 

R C LABEL 
PAR PAR DEC E«U 



PACE 036 

REMARKS 



499 





NET-P 


OFF 


?A 


500 





CPRC-P 


OFF 


90 


501 





CSTX-P 


DEF 


9* 


502 





AOON-P 


DEF 


59 


503 





PRT2-P 


OFF 


87 


50 4 





CNTP-P 


OFF 


6U 


505 





SM-HDP 


DEF 


120 


506 


o 


SM-CTP 


OFF 


13* 


507 







NOTF 




50 fl 







NOTE 




509 







NOTE 




510 







NOTF 




511 







NOTF 




512 







NOTF 




513 







END 





POS NET AMOUNT 

POS COST PRICE 

POS COST AMOUNT 

POS ALPHA ADDONS 

POS PROFIT/LOSS % 

POS TO CONT. PAGE 

POS MTSC ENTRIES RGHT 

POS SUMMARY COST 

X3 NO DISCOUNT LINE 

X4 ADDONS ON INVOICE 

Y! START CONT. PAGE 

Y3 STANDARD TNVOICE 

Y4 LAST 6 INVOICE LINES 

X INDICATES MANUAL INDEX 

END OF JOB 



OS 



Burroughs 



INVOICE 
Burroughs (j) 

DEMONSTRATING FORM 



SOLO 

T0 : ACME TOOL AND DIE 
hkkk MAIN STREET 
BAKEWELL, OHIO 
43122 

ship SAME 

TO : 



TERMS 



COD 



12 
121 
205 

99 

75 



23-A67 



10 

5 

100 

6 
5,000 

25. 000 



CUSTOMER NO. 



ATP. 900 



DESCRIPTION 



MLS 



ASST NUTS AND BOLTS 
WITH WASHERS 
REVERSIBLE RATCHETS 
ASST SIZES SOCKETS 
TOOL CHESTS 
NONLEAK RUBBER 
RUBBER- GASKETS 
COLD CHISELS 



1.00 

11.50 

1.20 

4.75 

2.00 
60.00 



RA 



EA 
EA 
EA 
EA 

C 
C 



MARIS 1970 



10.00 
57.50 
120.00 
23.50 

100.00 
15,000.00 

TAX 9.12% 



DISCOUNT 



23 % 

12 % 



INVOICE NO. 



-LQS- 



10.00 

57.50 

120.00 

28.50 

77.00 
13 -200 -Off 



13,493.00 
1,230.56 



14,723.56 



COST PRICE 



.10 
4.50 

.67 
2.13 

.02 
49.00 



1,133.42 



COST EXTENSION 



1.00 
22.50 
67.00 
13.03 

1 .00 



12,354.53 



12,354.53 



PRINTED IN U.S. AMERICA 



CROSS REFERENCE TABLE BETWEEN 

PROGRAM DEFINITION CHART SEQUENCE NUMBER AND 

ASSEMBLER III OUTPUT SEQUENCE NUMBER 



FUNCTION 

Invoice 

Date 

Tax Rate 

Clear Daily Totals 

Choice of Invoice 

Sold-to and Ship-to Information 

Terms 

Order Number 

Customer Number 

Sold-by-Information 

Ship -via-Inf ormation 

Print Date 

Print Invoice Number 

Product Number 

Quantity 

Product Description 

Sell Price 

Unit 

Gross 

Discount 

Net Amount 

Cost Price 

Cost Amount 

Invoice Subtotal 

Tax Per Cent 

Tax Amount 

Add Ons 

Cost Add On 

Invoice Total 

Automatic Continuation Pages 

Calculate and Print Profit 

Print Totals 



PROGRAM DEFINITION 


ASSEMBLER III 


CHART SEQUENCE 


OUTPUT SEQUENCE 


NUMBERS 


NUMBERS 


1. 


2410-2430 


2. 


2480 - 2490 


3. 


2540 - 2550 


4. 


3750 - 3840 


5. 


50-100 


6. 7. 


160-420 


8. 


440 - 450 


9. 


460 - 470 


10. 


480 - 490 


11. 


500-510 


12. 


520 - 530 


13. 


560, 3850 - 3860 


14. 


3870 - 3940 


15. 


650-720 


16. 


800 - 820 


17. 


880 - 890 


18. 


950- 1220 


19. 


1060, 1110, 1220 


20. 


1230-1240 


21. 


1290-1350 


22. 


1410-1430 


23. 


1490-1500 


24. 


1560-1580 


25. 


1620-1650 


26. 


1666-1682 


27. 


1840 


28. 


1920-2060 


29. 


2070 - 2260 


30. 


1620- 


31. 


3290 - 3'520 


32. 


2310-2350 


33. 


2580-3140 
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SECTION 
ASSEMBLERS 



FUNCTIONAL DESCRIPTION OF BASIC ASSEMBLERS 



An assembler is a program or system of programs which prepares a machine language program from a 
symbolic language program by substituting absolute operation codes for symbolic operation codes and 
absolute or relocatable addresses for symbolic address. 

Versions of the Series L/TC Assembler are available for several of Burroughs Computer systems The 
processing time and operation is different in varying degrees from one version to the other although the 
functions of all versions are basically the same. These functions include error detection, preparation of 
object program media, symbolic and object program listings, and other operating and debugging aids 
Input to each version of the L/TC Assembler consists of GP 300 instructions in the format specified by 
the Burroughs Assembler Coding Form (MKTG 2296) (See Section 1 of this manual). 

ASSEMBLER I - SERIES L/TC PAPER TAPE VERSION 

Assembler I is a two phase (two pass) version of the Series L/TC Assembler which operates on Series 
L/TC equipment. Each phase is a separate program and must be loaded prior to its operation. The Series 
L/TC keyboard is used for Phase I input. The output consists of a Phase I listing as well as a symbolic 
paper tape. This symbolic paper tape is then used as input for Phase II. Phase II output consists of a 
Phase II assembler listing and an object program tape. 

EQUIPMENT REQUIRED 

Series L/TC with full user memory - Style A 581 Paper Tape Reader and Style A 562 Paper Tape 
Punch. Firmware Set No. 2100100100 or No. 2100100200. The assembler is designed to function with 
the above standard Firmware Sets, which implement the GP 300 language with paper tape input/output. 

Phase I of the assembler overlays the multiply and divide micros, and Phase II restores them. _ 

If only Phase I of the assembler program is used, Phase II must be loaded to restore the original I 
firmware micros before attempting to run application programs. 

PHASE I 

Phase I of Assembler I operates under 3 modes: 1) Keyboard Mode, 2) Correction Mode, and 
3) Continuation Mode. Under Keyboard Mode, the symbolic instructions are entered on the Series L/TC 
keyboard, a Label Table is built up in memory, a Phase I listing is prepared on the printer, and a 
symbolic paper tape is punched. Under Correction Mode, instructions may be phanged, added, or deleted 
in the symbolic paper tape. Correction Mode allows the Phase I assembly process to be resumed after an 
interruption. Phase I also has diagnostic facilities for the detection and indication of errors. 

PHASE I - INPUT 

The input of Phase I of the assembler program is comprised of the labels, symbolic operation codes, 
parameters and remarks which are entered sequentially via the keyboard or the tape reader (in the case 
of continuation mode or correction mode). 
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PHASE I - OPERATING INSTRUCTIONS 

In operating Assembler I, pin fed continuous forms, a minimum of 11-3/4 inches in width, must be 
used. The left edge of the pin fed form should be at position 5 on the scale and the positioned forms 
are visible along the bottom form bail. Both Pass I and Pass II object program tapes include their own 
firmware. Therefore, when loading the assembler programs, all 32 tracks of main memory (words 
0-1023) must be unprotected. 

1. Via Memory Loader Device: Load in normal manner. (See Section 6 of this manual for 
specific instructions.) 

2. Via Paper Tape Reader: 

a. Load "Memory Load P.T. Reader" into Utility Track with normal load procedure. 

b. From Ready Mode, depress PKA 3 - Utility - and load Pass 1 of Assembler 1 through 
tape reader. 

c. Execute Assembler Pass 1. See below. 

d. Upon completion of all Pass 1 assemblies, depress PKA 3 from Ready Mode to load 
Assembler Pass 2. Pass 1 assembly does not destroy the Reader Load Routine in the 
Utility Track. 

e. Execute Assembler Pass 2. See below. 

f. Upon completion of all Pass 2 assemblies depress PKA 3 from Ready Mode to load in 
appropriate Main Memory Firmware through Tape Reader, prior to loading and executing 
any user programs.* 

Start 

Depress PKA 1, the "START" Key. 

The program will stop at a Numeric Keyboard (NK) instruction with three PK's enabled. 

The three enabled PK's are: 

PKA 2 KEYBOARD MODE OF OPERATION 

PKA 3 CORRECTION MODE OF OPERATION 

PKA 4 CONTINUATION MODE 

OCK's The use of any OCK will allow 15 inches of leader tape (sprocket holes) to be punched 

and an automatic return to the initial keyboard (NK) instruction. 

1. When "MEMORY" prints, enter the number of words of user memory. No entry assumes 512 
words. 

2. When "EXTMEM" prints, depress OCK 2, 3, 4. 

3. When "PAGE 51" prints, depress OCK 1 for 51 lines/page or OCK 2, 3, 4 if 66 line/page are 
desired. 

* Keyboard Modifiers for the Commercial Keyboard may be loaded immediately after loading Pass I. 
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Keyboard Mode 

Depress PKA 2 to enter the keyboard mode. The program will stop with the numeric keyboard enabled 
to allow the operator to enter the total words of memory intended for the object program. 

Use any OCK to terminate the instruction. The program will then stop in the INSTRUCTION FIELD 
with the Alpha Keyboard enabled. Failure to enter the total words of memory will inhibit the operator 
from continuing at the INSTRUCTION FIELD position. 

Instruction Field 

Type the Mnemonic Op Code or Pseudo Op Code, listed on the symbolic program form. 
The following choices are available to the operator: 

OCK 2 - Program will return to and stop in the LABEL FIELD. This may be done before or after the 
entry of the Mnemonic. 

OCK 4 - Program will stop in the parameter field, but a stop in the remarks field will be enforced 
before the entry of the instruction is completed. 

OCK 1-3 -r Program will stop in the parameter field without an enforced stop in the remarks field. 

PKA 1 - Partial Phase I Halt. The use of PKA 1 will permit Phase I to be halted at any time. A special 
code is punched in the source tape instead of the pseudo operation code END. The label table is printed 
and punched in the source tape at each stop or "breakpoint." The label table punched at the conclusion 
of each segment of assembly is updated and all inclusive to that point. In addition, the last operation 
sequence number is printed and punched. There are two possibilities of continuing the assembly of the 
program. The first possibility is that the next section of the program will be assembled before the status 
of the assembler program in the machine has been disturbed. In this case, it is only necessary to enter 
the continuation mode and proceed. The second possibility is that the continuation will be at some later _ 
date when all current information in the system has certainly been destroyed. I 

In this case, it is necessary to load the Phase I assembler program and the label table along with the ^ 
ending sequence number, both of which were printed and punched at the time of the "breakpoint," 
enter the continuation mode and proceed. 

The partial Phase I halt, or breakpoint makes it possible to assemble large programs in sections. 

The special code used for the breakpoint makes it possible to use small sections of Phase I source tape 
for input to Phase II. The breakpoint code will halt Phase II at a keyboard instruction, as described in 
Phase II operation, and the use of any OCK will permit Phase II to continue. 

PKA 8 - Will print "ERROR" in red at left of sequence number column, the form will space and the 
program will stop in the Instruction Field for re-entry. 

The entry of an Invalid Mnemonic will function in the same manner as the depression of PKA 8. 

The typing of the Pseudo-Op word END will cause the program to enter a routine where the label table 
will be printed and punched out. The program will then allow the system to return to the READY 
MODE. 
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Label Field 

Type in the Label - a maximum of 6 characters is permissible. The first character must be an Alpha 
character. A maximum of 139 labels may be used. 

OCK's - Use of any OCK to terminate the field will cause the program to skip to the PARAMETER 
FIELD IF THE INSTRUCTION FIELD has been previously entered. If not, the program will stop in the 
INSTRUCTION FIELD. 

Use of OCK 4 will also enforce a stop in the REMARKS FIELD before the line is completed. 

PKA8-Will print "ERROR" in red at left of sequence number column, the form will space the 
program and the program will stop in the Instruction Field for line re-entry. 

If a duplicate label is entered, the same function will occur as if PKA 8 had been depressed. 
Parameter Field 

The Parameter Field may actually be a 1, 2 or 3 field entry, depending on the Mnemonic entered in the 
Instruction Field. Either the Alpha Keyboard or the Numeric Keyboard will be enabled at this time, also 
depending on the Mnemonic. 

OCK's - Use of OCK 2 before the entry will change the entry mode from ALPHA to NUMERIC or 
from NUMERIC to ALPHA; however, the program will allow this switch only if the Mnemonic permits 
it. (i.e., some Mnemonics may only have a LABEL). 

ALPHA ENTRY - Enter the appropriate Alpha Characters. A maximum of 6 characters is permitted on 
labels. 

NUMERIC ENTRY - Enter appropriate numeric digits. Where a zero entry is not permitted or where 
the numeric entry exceeds the value permitted by the Mnemonics, the program validation routine will 
re-initiate a numeric keyboard instruction until the operator indexes a valid entry. 

OCK 1 -The program will stop in the next PARAMETER FIELD if the Mnemonic calls for another 
field entry. If the parameter field entry is the ending parameter field entry, the program will print the 
sequence number, the form will space and the program will stop in the INSTRUCTION FIELD for the 
next entry. If OCK 4 had been used in any previous entry position, after printing the sequence number, 
the program will stop in the REMARKS FIELD before ending the line entry. 

OCK 2 - Depression of OCK 2 will activate the alternate keyboard when the instruction allows both 
absolute and symbolic parameter entries. For example, if the numeric keyboard is active, depression of 
OCK 2 will cause the alphanumeric keyboard to become active if the choice is available. In all other 
instances the key will function the same as OCK 1 . 

OCK 3 - The program will stop to permit entry of a +/- increment (numeric). 

OCK 4 - On the ending Parameter Field entry, after printing the sequence number, the program will 
stop in REMARKS FIELD before ending the line entry. 
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PKA 8 - Use of this PK will print "ERROR" in red at the left of the sequence number column, the 
form will space and the program will stop in the INSTRUCTION FIELD for re-entry. 

If an Invalid Alpha key has been used, the same function will occur as if PKA 8 had been depressed. 
+/— Increment 

The numeric keyboard is enabled. The numeric entry may be up to 255. Use of the RE key prior to 
termination, will permit a MINUS value; otherwise, the entry will be positive. 

OCK 1, 2, 3 - These OCK's will print the sequence number, space the form and stop in the 
INSTRUCTION FIELD for the next line entry. If OCK 4 has been used previously, at any time in the 
symbolic entry, the sequence number will be printed and the program will stop in the REMARKS 
FIELD. 

OCK 4 - Enforces a stop in the REMARKS FIELD. 

PKA 8 - This PK will print "ERROR" in red at left of the sequence number column, the form will 
space and the program will stop in the INSTRUCTION FIELD for re-entry. 

Remarks Field 

Typing of up to 25 Alpha characters for remarks is permitted. The entry of a 26th character will result 
in a keyboard Error condition. The program will be halted. The RESET key must be used to correct the 
error condition and an OCK used to terminate REMARKS FIELD correctly. Remarks are not punched 
into the output tape until all typing is completed and the instruction terminated by the use of an OCK. 
The form will space and the program will stop in the INSTRUCTION FIELD for the next entry. 

Alf Pseudo-Instruction 

The entry of the pseudo-op ALF will permit the entry of up to 24 alpha characters as a constant. The 
entry of from 1 to 23 characters followed by OCK termination will cause the program to allocate the 
correct number of words for the message. The program will then stop in the INSTRUCTION FIELD for 
the next entry. The entry of exactly 24 characters and termination will cause the program to allocate 
the words and, in addition, the program will automatically print ALF in the INSTRUCTION FIELD on 
the next line and then stop for an additional alpha constant entry. The entry of a 25th character will 
result in a keyboard error condition. The RESET key must be used to correct the error condition and 
permit the proper termination by an OCK. However, the word ALF will still print in the 
INSTRUCTION FIELD with a stop to allow for an additional alpha-constant entry. 

Continuation Mode 

In addition to loading the Assembler program tape Phase I, using the standard program load procedures, 
the label table must also be loaded into memory. The tape perforator must be turned on and sufficient 
leader tape (sprocket holes only) punched. The RESET KEY will return the machine to the READY 
MODE. 

PKA 4 - This will cause the sequence number printed out with the first line of entry and to be in 
proper sequence with the last sequence number from the previous section of tape, prior to the 
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breakpoint. The program will then enter the KEYBOARD MODE portion of the Assembler program, 
Phase I for continuation. 

Correction Mode 

Depression of PKA 3 will cause the CORRECTION MODE of operation to be entered. The program will 
stop at a NUMERIC KEYBOARD instruction. At this point, enter the memory size for which the object 
program is being assembled. Depress any OCK. The program will then stop at a NUMERIC KEYBOARD 
instructions with three (3) PK's enabled. At this point, the source tape must be loaded in the A 581 
Tape Reader and the A 562 Tape Perforator must be on. The enabled PK's determine the following 
functions: 

PKA 5 ADD TO 

PKA 6 CHANGE 

PKA 7 DELETE 

Add to Sequence Number - PKA 5 

At the numeric keyboard entry which is reached via PKA 3, prior to depressing PKA 5, index the 
sequence number of the symbolic entry, from Phase I documentation, that precedes the area in which 
instructions are to be added. "ADD TO" will print followed by the sequence number. 

The program will automatically read the source tape, punch out a new tape, and will build a label table 
in memory. When the sequence number indexed has been read and punched, the program will print the 
sequence number plus .1 (XX. 1). This provides the ability to add one symbolic instruction in the 
position following the sequence number indexed (XX) with a sequence number of XX. 1. Following the 
entry of this added symbolic operation, the program will return to the Correction Mode. To successively 
add a group of instructions, PKA 5 must be depressed prior to each added instruction. Re-entry of the 
sequence number isn't required. The added instruction will be automatically inserted and numbered in .1 
increment. The number of "ADD TO" instructions is not limited, but when .9 is exceeded, duplicate 
sequence numbering will result. 

Example: 

If instruction sequence number 23 is incremented by ten .1 increments, the result would be a duplicate 
sequence number 24.0. Further "ADD TO" instructions would cause this sequence number to in turn be 
incremented (24.1, 24.2, etc.). The original instruction listed as 24.0 will appear in the output tape 
immediately following the last instruction added. 

Re-entry of the original instruction is not required, however, duplicate sequence numbering can lead to 
difficulty in later correction of the source program; therefore, the original 24.0 sequence number should 
be "deleted" then a new sequence number "added." See Delete From Source Tape paragraph. 

Change Source Tape — PKA 6 

At the numeric entry reached by depressing PKA 3, prior to the depression of PKA 6, index the 
sequence number from the Phase I documentation that is to be changed. When the instruction is 
terminated by PKA 6, "CHG" will print followed by the number indexed. 
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The program will automatically read the source tape, punch out a new tape and will build a label table 
in memory. When the sequence number indexed has been read, it will not be punched out . The program 
will enter the Keyboard Correction Mode to permit entry of a line of coding following the entry of the 
changed symbolic operation, the program will return to the Correction Mode described under correction 
mode. 

The assembler program permits instructions to be changed and new instructions immediately added to 
the program. 

Depression of PKA 6 without a sequence number being indexed, will cause the very next instruction on 
the source tape to be read in but not punched out. If this is not the sequence number that was to be 
changed, the instruction would have to be entered via the keyboard. 

Delete From Source Tape - PKA 7 

At the numeric entry reached by the use of PKA 3, prior to the depression of PKA 7, index the 
sequence number, from the Phase I documentation that is to be deleted. When the instruction is 
terminated by the use of the PKA 7, "DEL" will print followed by number indexed. The program will 
automatically read the source tape, punch out a new tape and will build a label table in memory. When 
the sequence number indexed has been read, it will be ignored and not punched. Once deleted on first 
correction pass, that sequence number is gone and will never be found on any subsequent correction 
pass. The Assembler permits instruction deletion immediately followed by the addition of a new 
instruction. The program will return to the Correction Mode described under correction mode. 

Depression of PKA 7 without a sequence number being indexed, will delete the next sequence in the 
tape and print out the sequence number deleted. This would of course result in an incorrect object 
program since an instruction was deleted that should not have been deleted. 

Source Tape Interrupt Procedures 

After indexing a sequence number and depressing any of the PK's described above, if the operator 
realizes that the wrong sequence number was entered, PKA 8 may be depressed. At the end of the line, 
the program will print out, "NOW AT" followed by the last sequence number read in and the program 
will stop at the Keyboard entry with the three (3) PK's enabled. 

End Procedure 

When the last "ADD TO," "CHANGE" and "DELETE" has been entered, the entry of any sequence 
number larger than the END sequence number, from Phase I documentation, will read the source tape 
and punch a new one. When the word END is read, it will cause termination of the Phase I correction 
routine and will then follow the END pseudo instruction procedure. 

PHASE I - CONDENSED OPERATING INSTRUCTIONS AND REFERENCE LIST 

1. Turn on tape perforator. 

2. Be in READY MODE. 

3. Depress PKA 2 (Load). 

4. Depress MEMORY LOAD switch. 
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5. Read Phase I tape in PROGRAM LOADER. 

6. After tape is read in, depress MEMORY LOAD switch. 

7. Depress RESET key to return to READY MODE. 

8. Depress PKA 1. 

9. Depress PKA 2 for Keyboard Mode. 

10. Type total words of memory you intend to use. 

11. Depress any OCK and it will space correctly and stop for you to type the Op code of the first 
instruction. (Col. 22-26 on coding forms.) 

12. Type OP Code. 

13. Use one of the following 3 lists of instructions: 

a. No remarks (Col. 53) 
No label (Col. 16) 

(1) Depress OCK 1 or 3. 

(2) If parameters are required, it will stop in each necessary parameter field. Type 
parameter. Depress OCK 1 or 3 after each parameter entry. 

(3) The final OCK will space for next Op Code entry. 

b. No label (Col. 16) 
Remarks present (Col. 53) 

(1) Depress OCK 4. 

(2) If parameters are required, it will stop in each necessary parameter field. Type 
parameter. Depress OCK 1, 2 or 4 after each parameter entry. 

(3) Final OCK will space to remarks field. Type remarks. 
Depress OCK 1 to space to next OP code entry. 

c. Label present (Col. 16) 

(1) Depress OCK 2. 

(2) If parameters are required, it will stop in each necessary parameter field. Type 
parameter. Depress OCK 2 after each parameter entry. 

(3) Final OCK will space to label field. Type label. 

(4) If no remarks, depress OCK 1 to space to next Op code entry. 

(5) If remarks present, depress OCK 4. Type remarks. Depress OCK 1 to space to next 
Op code entry. 

Typing Error 

If mistake made, depress PKA 8 before an OCK. It will print ERROR and will stop in Op code field 
for re-entry of instruction. 

Correction Mode 

1 . Turn on perforator and put Source Tape in reader. 
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2. Be in READY MODE. 

3. Depress PK 1. 

4. Depress PK 3. 

5. Type memory size and OCK 1. 

Add To 

1 . Type sequence number before area to be added. 

2. Depress PKA 5. 

3. Program will read source tape, punch new tape, build label tapes. 

4. When indexed sequence number has been reached, .1 will be printed beside it. 

5. Add new instruction as other original instruction. 

6. If there are additional instructions, depress PKA 5 and type next instruction. 

Changing Source Tape 

1 . Type number to be changed. 

2. Depress PKA 6. 

3. Sequence number will not be punched. 

4. Enter new instructions as original instructions. 

Delete from Source Tape 

1. Type sequence number. 

2. Depress PKA 7. 

Sequence Number Typing Error 

1. Depress PKA 8. 

2. Depress PKA 5, 6 or 7 again. 

To Terminate any Correction 

1. Enter any sequence number larger than the END sequence number then depress PKA 5, 6 or 
7. 

2. It will read source tape and punch a new one. This will give new symbolic tape and new label 
table. 

PHASE I - DIAGNOSTIC FACILITIES 

Provision is made for the detection and printed indication of errors that may occur in the Assembler 
program. 

Error Detection and Indication 

The entry of the symbolic language in Phase I, as previously stated^ is via the keyboard or paper tape 
reader. Errors are detected as the symbolic entry is made. 
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MNEMONIC ERROR DETECTION — The mnemonic is entered first in sequence. If the mnemonic is 
invalid, the OCK used to terminate the entry will initiate an error sequence that will space the print 
head to position 10, print ERROR, align the form 1 space, and re-position the print head so that the 
invalid mnemonic may be corrected. 

LABEL ERROR DETECTION — The next sequential operation, in the entry sequence of the program, 
is the entry of a label if required. The label error detection consists of determining if the label has been 
used previously and/or if the total number of labels exceeds the maximum of 139. 

Duplicate label validation occurs after the specific symbolic operation has been entered. If the label is 
invalid, the print head is positioned to 10, ERROR is printed, and the printer document is aligned 1 
space and a corrected entry must be made. 

If the maximum of 139 labels is exceeded, the printer document advances to the next form (over fold), 
prints and punches out the contents of the label table up to that point. The assembler program will 
return the system to the ready mode and the correction routine must be used. 

PARAMETER ERROR DETECTION - The parameters are also validated following the termination of 
their entry. Label-type parameters are not validated in Phase I. Separate error detection is used for 
numeric parameters and alpha parameters. 

NUMERIC PARAMETER ERROR DETECTION - Two numeric parameter conditions are validated in 
Phase I. 

1. Parameter exceeds specified limits (maximum or minimum) value. 

2. Parameter is required and has not been entered. 

In both cases, the validation routine will, upon recognizing the invalid condition, re-initiate the 
parameter entry sequence. However, if a zero parameter is acceptable, it is not necessary to index a 
zero. Leaving the parameter area blank will force the zero entry. 

ALPHA PARAMETER ERROR DETECTION - An alpha parameter error is detected upon termination 
of the entry. In an invalid situation, such as entering an invalid alpha character, or no entry where an 
alpha entry is required, the print head will be positioned to 10, ERROR is printed, the printer 
document aligned 1 space and the entire symbolic operation sequence must be re-entered. 

MEMORY ERROR DETECTION - Memory error conditions are: 

1. The program exceeds the maximum memory available. 

2. A specific point in the program is reached where sufficient memory has been occupied such 
that specifying a REG instruction, with a large parameter, will exceed the maximum memory 
available. 

In both of the above error conditions, the assembler program will return the system to the 
Ready Mode. This condition can only be corrected by use of the correction routine. (See 
correction mode.) 

Error Detection — Correction Mode 

The correction mode features error detection similar to that previously discussed. 
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MNEMONIC ERROR - If an invalid mnemonic is encountered, the validation routine will print the 
sequence number, label - if any - and the mnemonic as it appears in the input tape, align the form 1 
space, print INSTR ERROR, punch a NOP instruction in the output tape and continue assembly. 

LABEL ERROR - If an invalid label is encountered, the validation routine prints the sequence number, 
label and instruction as it appears on the input tape, aligns the form 1 space, prints LABEL ERROR, 
removes the invalid label, but punches the rest of the instruction in the output tape and continues 
assembly. 

PARAMETER ERROR - If an invalid ALPHA parameter is encountered, (PK, LOD's, SK's or MASKS) 
the validation routine prints the sequence number, label, instruction and parameters, aligns the form 1 
space, prints PARMTR ERROR, punches the instruction in the output tape and continues assembly. 

PHASE I - OUTPUT 

The output of Phase I of Assembler I consists of a print-out and a punched paper tape (source tape). 

PHASE I - PRINT-OUT 

The Phase I Print-Out is in the same format as the Phase I output tape. It is in two sections, the first is 
a listing of the Symbolic operations and the second a listing of the label table with memory addresses, 
as illustrated in Exhibit I. 

PHASE I - OUTPUT TAPE 

The output tape is created in two sections. The first section is the symbolic operation codes, complete 
with parameters and remarks, with the addition of a sequence number and the decimal equivalent of the 
actual location of the instruction in memory, punched in USASCII. 

The format is: 

Sequence Number 

Decimal equivalent of the actual memory location of the operation. 

Label (if entry is labeled) 

Symbolic Operation Code 

Parameters 

Remarks 

The second section of output tape is separated from the first section by approximately ten inches of 
unpunched tape. This is the label table and is punched in compact format hexadecimal which is the 
same format punched for the object program. 

The format is: 
Label 
Memory Location 
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1 




NOTE 






ADDING MACHINE EXAMPLE 


> 
w 


2 




8RU 


START 




BYPASS PSEUDO INSTRCT 


m 

2 

00 


3 




ORG 


10 






if 


TOTAL 


NUM 







INITIALIZE AT ZERO 


r* 

m 


5 


STAR 


ALF 






SYMBOL FOR TOTAL 


30 


6 


START 


LPNR 


PRINT 




LOAD PRINT MASK AREA 




7 
8 




LPKR 


KEYS 
TOTAL 




LOAD PROGRAM KEYS 
CLEAR MEMORY TOTAL 




ZERO 


tar »>r\ 

CLM 






9 


ENTER 


AL 


1 




ADVANCE FORM A LINE 




10 




POS 


10 




POSITION TO PRINTER 




11 




PKA 


12 




ENABLE PROGRAM KEYS 




12 




NKRCM 


15 





INDEX OPERANDS 




13 




PNS- 


]k 





PRINT OPERAND 




14 




SK 


K 


2 2 


USE 0CK2 IF ERROR 




15 




ADM 


TOTAL 




ADD TO TOTAL 




16 




EX 


K 


2 2 


PRINT tt FOR ERROR AMT 




17 




POS 


30 




POSITION TO PRINT 




18 




PC 


TT 




PRINT CHARACTER 


! 


19 




BRU 


ENTER 




RETURN TO INDEX OPERAND 




20 


PRINT 


MASK 


ZZZZZZZZZZZ 


.DO 


PRINT FORMAT 




21 




WORD 










22 


KEYS 


BRU 


PRTSUB 




PKA1 TO SUBTOTAL 




23 




BRU 


PRTTOT 




PKA2 TO TOTAL 




2k 


PRTSUB 


SRJ 


COMR 








25 




PC 


•:< 




TO SIGNIFY SUBTOTAL 




26 




BRU 


ENTER 








27 


PRTTOT 


SRJ 


COMR 








28 




PA 


STAR 




TO SIGNIFY TOTAL 




29 




BRU 


ZERO 




GO TO CLEAR TOTAL 




30 


COMR 


TRA 


TOTAL 




COMMON TOTAL ROUTINE 




31 




PNS- 


\k 





PRINT TOTAL 




32 




POS 


30 








33 




SRR 


1 




SUBROUTINE RETURN 




3k 




END 
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PHASE II 



Phase II of Assembler I uses a symbolic (source) paper tape as input and provides an object program 
tape which operates on a Series L/TC computer. It also provides a program listing with the object code 
as well as the symbolic code for each instruction and the absolute memory assignment. Phase II is also 
equipped with diagnostic facilities for the detection and indication of Phase II errors. 



PHASE II - INPUT 



The input to Phase II of the assembler program is the label-table tape, which has been separated from 
the symbolic tape and loaded via the program loader and the symbolic operation tape (source tape) 
which is mounted on the optional A 581 paper tape reader and entered under assembler program 
control. 



PHASE II - OPERATING INSTRUCTIONS 



The Phase II Assembler program must first be loaded into memory using the standard program load 
procedure. In addition, the same type of continuous pin feed forms must be used, with the forms 
positioned with left edge at position 5. If Phase II is being run immediately after running Phase I, it is 
not necessary to load the LABEL TABLE into memory. If Phase II is being run at any other time, it 
will be necessary to load the LABEL TABLE. This table is at the end of the source tape which is the 
output from Phase I. The table is separated from the source tape (sprocket holes only), is punched in 
compact hexadecimal format and must, therefore, be loaded via the program loader. When this 
procedure is complete, the RESET KEY must be depressed to return the machine to the READY 
MODE. 

Start 

PKA 1 - The program will stop at an Alpha Keyboard entry position to permit the typing of up to 6 
alpha characters for any identification purposes desired. 

At this point, the Symbolic output (source) tape from Phase I must be loaded on the A 581 tape reader 
and both the tape reader and tape punch switches turned on. 

Depression of any OCK will cause the program to enter the automatic mode. This mode reads the 
source tape. Complete documentation is printed out, including the hexadecimal object program coding 
and all remarks. An object program will also be punched out. 

The Assembler program Phase II will automatically put the machine into the READY MODE, when the 
Pseudo-Op END at the end of the source tape is read. 

PKA 8 - This PK effects an interrupt. Operation can be resumed by the use of any OCK. 

PHASE II - CONDENSED OPERATING INSTRUCTIONS AND INDEX 

1 . Turn on tape perforator. 

2. Be in READY MODE. 

3. Depress PKA 2 (Load). 
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4. Depress memory load switch. 

5. Read Phase II tape in PROGRAM LOADER. 

6. After tape is read in, depress MEMORY LOAD switch. 

7. Depress RESET key to return to READY MODE. 

8. At this point, if Phase I has not been run immediately prior to this, it will be necessary to 
load the label-table into memory using the same load procedure as in loading Phase II above. 
Then return to READY MODE. 

9. Depress PKA 1. 

10. Type up to 6 alpha characters for program identification and then OCK 1. 

1 1 . Insert symbolic tape into reader and depress READ switch. 

1 2. This will give you a complete program listing and object tape. 

13. If you have error in program it will be necessary to go to Phase I documentation for changes 
or to hexadecimally change program. 

PHASE II - ERROR DETECTION AND INDICATION 

As stated previously, the input to Phase II is the output tape, or source tape, from Phase I. 

Error detection in Phase II is supplemental to the error detection in Phase I and is designed to validate 
the assignment of actual machine language, which is function of Phase II, plus the provision to indicate 
the possibility of machine-inflicted error, and the possibility of remote combination of programs vs. 
machine logic which could cause misinterpretation of the symbolic entries. 

MNEMONIC ERROR DETECTION - The mnemonic is validated again in Phase II. At this particular 
point in assembler program progression, the potential error possibility is the misreading of the mnemonic 
as a result of a mispunch, some internal system failure or reader failure. In any event, an invalid 
mnemonic in Phase II is an irrecoverable error and will cause the validation sequence to return the 
system to the ready mode. 

PARAMETER ERROR DETECTION - Parameters are again validated in the same manner as described 
under Phase I diagnostic facilities. In addition, if a label is used to define a parameter, the actual value 
of the label is validated. 

For all parameter errors, except label errors, the word ERROR is printed starting in position 45, the 
printer escapes one space and PARMTR (parameter) is printed. 

In the event of a parameter-label error, the word ERROR is printed starting in position 45, the printer 
escapes one space and LABEL IS printed. 

For all instructions that are in error, a NOP instruction is substituted, printed out in the instruction 
sequence, and punched in the object program tape. The end result is that the object program tape 
contains NOP instructions instead of invalid instructions; plus, the program provides documentation 
which defines the location and type of parameter error. 
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PN 
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77 
73 
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74 
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03333333 

51 66E66797 137 

03333333 

52 33333679 133 

03333333 

53 66E66797 139 

0333336E 

54 190 

55 191 

56 192 
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53 194 
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MASK 
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WDSAME ALF 

WOPP ALF 

WDCOO ALF 

WDFGHT ALF 
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ZD.D 
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PP* 

COD* 

MTFGHT* 
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Correction Routine Phase II 

Phase II errors are corrected by using the Source tape (tape output from Phase I) and the Assembler 
Phase I correction routine, or correcting the Symbolic language and restarting the entire program. 
Corrections in the object program can be made by using the Memory Modify service routine with a 
corrected object tape generated with the Punch from Memory service routine. (See Section 3). 

PHASE II - OUTPUT 

The output from Phase II of Assembler I consists of a print-out and an object program tape. 

PHASE II - PRINT-OUT 

The Phase II print-out is a complete print-out of the object program along with explanatory information. 
The format is illustrated by Exhibit 2. 

PHASE II - OUTPUT TAPE 

The Assembler program Phase II output tape is the object program tape and is punched in compact 
hexadecimal format. It contains the complete program, in machine language, ready to be loaded directly 
into the Series L/TC computer. 
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ASSEMBLER II - 80-COLUMN CARD I/O - L/TC VERSION 

Assembler II is a two pass version of the Series L/TC Assembler which operates on Series L/TC 
equipment with card I/O. Unlike Assembler I, Assembler II consists of only one program and is loaded 
only once. GP 300 symbolic punched cards are used as input, through the Card Reader. Pass I reads the 
symbolic deck, validates mnemonics, creates a label table, sequence checks the cards if requested, and 
prints certain errors. Pass II reads the symbolic deck again, produces a complete listing print-out 
including error messages and punches an object deck. 

ENVIRONMENT 

Series L/TC with full user memory 

1 A 595 Card Reader 

1 A 142 Keypunch 

Assembler II Object Program, No. 1-1001-01 1-01 
Firmware I.D. No. 2-1004-001-03 



INPUT 



Assembler II uses as input, GP 300 symbolic cards as defined in Section 1 and the desired control cards 
as described below. 

CONTROL CARDS 

The control cards specify the input and output of the Assembler II program. Each control card must 
contain a $ in card column one and the name of that control card starting in card column 16. 

The control cards allowable are as follows: 

$DATA 

This control card tells the system that the symbolic card deck is punched in EBCDIC code. 
$ DATAB 

This control card tells the system that the symbolic card deck is punched in BCL code. BCL code does 
not include some special characters available with EBCDIC. 

$ SEQ-CK 

This control card enables the checking of sequence numbers in the symbolic card deck. The sequence 
number of the current card is compared to the sequence number of the preceding card and if the value 
of the current card is less than or equal to the previous card, the error message SERR is printed and the 
program continues. 

$ MEMORY 

Firmware sets vary in memory requirements, which controls the amount of user memory available. If 
the size of object memory is other than 512 words, the Assembler II program may be informed by the 
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control option $ MEMORY followed by the memory size, stated as a 3-digit integer value, starting in 
card column 29. 

$ PAGE51 

This control card tells the system that the Assembler listing is being printed on a form %W x 11". If 
the above option is not used, the system assumes a form size of 11" x 14". 

$ LABELS 

This control card generates a list of labels along with the word and syllable location that each label 
represents. A maximum of 139 labels are allowed. 

OPERATING INSTRUCTIONS 

Readying the System 

1. Unprotect (jumper) all tracks of main memory - words to 1023 (do not jumper the utility 
track - Block 2 Track 2 - or any tracks that have been permanently jumpered by a Field 
Engineer.) 

2. From the Ready Mode, load the Utility routine "Memory Load, Card Reader" I.D. No. 
1-1001-054-00. Firmware I.D. No. 2-1004-001-03 must be in main memory before loading 
Assembler II. 

3. Turn on Card Reader and depress Feed key. Place Assembler II object program deck in Card 
Reader and depress PKA 3 from the Ready Mode. After all cards have been loaded, depress 
any OCK or keyboard character to print the hash total, the system then returns to Ready 
Mode. 

4. Preparation of Card Punch: 

a. Depress the POWER ON SWITCH and place blank cards in the feed hopper. 

b. Place a blank card around Program Drum No. 1. Around Program Drum No. 2 (left 
drum) place a card containing alternate "12" and "11" punches in card columns 1 
through 80. These punches may start with either "12" or "11" so long as they alternate 
through all 80 columns. 

c. Place drums on the Card Punch and place brush assemblies in contact with drums, the 
Program Switch on the Card Punch keyboard may be set in any position. 

d. If it is desired to interpret the punch cards, the Print button should be depressed. 
Miscellaneous characters will be printed if the Card Punch is interpreting object program 
being punched. 

e. Depress the Auto Feed button to place a card in the punch station, depress the ERR. 
REL. key to position a blank card in the read station. 

f. Depress the Punch-On-line button, the card punch is now under control of the Series 
L/TC. Halts on punch instruction if not on-line. 

Pass I 

Place control cards and symbolic deck in the Card Reader, depress PKA 1 from Ready Mode. 
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When it is necessary to temporarily halt assembly to add or remove cards in the Card Reader, three 
choices are available. 

1. Depress Feed switch to OFF. To restart assembly, depress Feed switch to ON and depress 
Restart switch. 

2. Depress RESET key, the program halts and the Numeric keyboard light is lit. Depression of 
any OCK will resume the assembly of the program. 

3. The system halts on a Reader condition if there are no cards in the Reader and the last card 
read was not the END card. Racing cards in the Reader and depressing the Restart switch will 
cause the assembly to continue. 

Pass I is completed when the symbolic END card is read. The system will halt on an NK instruction 
following the print-out of the label table, if a $ LABELS card was used. 

Pass I Errors 

During Pass I the only thing printed are the symbolic cards containing errors (card columns 1 1 through 
77) preceded by a description of the error. 

The following messages are used on the print-out to indicate detection of errors. These messages are 
printed in red. 

Sequence Error 

SERR - If the current card being checked at the request of the control card $ SEQ-CK has a lower or 
equal sequence number than the previous card, then that card is out of sequence. 

Previously Used Label 

LERR - The label in card columns 16 through 21 has been previously used. That instruction is not 
assigned a label, in Pass I or Pass II. The symbolic deck must be run again through Pass I, with a ■ 
different label if the instruction is to have one. ' ■ 

Label Limit Exceeded H 

ELERR - A maximum of 139 labels are allowed, those labels beyond 139 are not put in the label 
table. The instruction is assembled without a label assigned to it. 

Invalid Mnemonic 

IERR - The mnemonic in the op code field is invalid. This card or a corrected card must be used in 
Pass II. It is assigned a syllable in memory. 

Word Length Exceeded 

No message is used when either the NUM or MASK instruction is too long to be translated into one 
word. The overflow is ignored and processing continues. 
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Memory Assignment Error 

MERR - This tells the user that the specified memory has been previously assigned. This could occur 
for example if an ORG instruction is used and specifies a word number already assigned by the 
Assembler. 

Assumed Memory 

No message is used. Memory of 512 is assumed by the Assembler unless a $ MESSAGE specifies 
memory other than 512. 

Memory Capacity Exceeded 

MERR - This tells the user that the symbolic program is too large for the specified object memory size. 
The Assembler does continue to process. 

End Card 

No message is printed and the Assembler halts on a reader condition. The symoolic deck must have as 
its last card the mnemonic END card. To correct place END card in Reader and depress Restart Key on 
Reader. Pass I cannot be completed without the END card. 

Pass II 

Race the control cards and all or part of the symbolic deck in the Card Reader and depress any OGK. 
A complete listing print-out including error messages and an object deck is produced. 

After Pass II is completed, it is necessary to reload main memory firmware before executing any 
assembled object program. 

Pass II Errors 

The description prints next to the field in error. 
Undefined A Parameter Label 

PERR - The label in the A parameter was never used as a label to a mnemonic instruction. A NOP is 
generated and Pass II continues. 

Invalid Parameter Range 

PERR - The value in the parameter is not within the limits allowed by the mnemonic. A NOP is 
generated and Pass II continues. 

Invalid Increment Field 

PERR - The value in the increment field is not within 255 or an invalid character is located within the 
field. A NOP is generated and Pass II is continued. 
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No Label or Increment Error 

PERR - There is no label or the increment field is in error. A NOP is generated and Pass II is 
continued. 

Invalid Mnemonic 

IERR - The mnemonic is not in the language specifications. The mnemonic is ignored and a NOP is 
generated. Pass II is continued. 

Word Length Exceeded 

No message is used when either the NUM or MASK instruction is too long to be translated into one 
word. The overflow is ignored and processing continues. 

Memory Capacity Exceeded 

MERR - The symbolic program is too large for the specified object memory size. Pass II processing 
continues. 

End Card 

No message is printed and the Assembler halts on a Reader condition. Place END card in Card Reader 
and depress Restart switch. The symbolic deck must have as its last card the mnemonic END card. 
Pass II cannot be completed without the END card. 

After the reading of all cards in Pass II, the last object program card is released. This completes 
Assembler II. The user may now reload main memory firmware, protect memory and run the object 
program just produced. 
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L/TC ASSEMBLER NIB 3500 VERSION 

The Assembler III Program operates on a B 3500 system and prepares an object program for Series L/TC 
systems. It accepts symbolic input directly from cards or will accept a symbolic punched paper tape if it 
is loaded on disk via a utility program prior to the execution of the assembler and the appropriate 
control card is included in the source media. 

All references in this document to Assembler I or Basic Assembler I refer to the Series L/TC keyboard 
version of the Series L/TC Assembler. 

ENVIRONMENT 

The following system hardware is required for Assembler III: 
B 3500 - 60 KB Bytes Core 
1 Module Disk (800 segments, 100 bytes each) 
1 Tape Unit (7 or 9 channel) 
Card Reader 
Paper Tape Punch 

Paper Tape Reader (Optional for Symbolic Paper Tape Input) 
Card Punch (Optional for Symbolic or Object Card Output) 
Line Printer 

LIBRARY TAPE INPUT 

The input for Assembler III is the Group II Software Library Tape and the source media which is either 
a card deck that included both the symbolic program and the appropriate control cards, or the symbolic 
paper tape output from Phase I of the Basic Assembler I Program for Series L/TC systems. 

Library Tape 

The tapes contain the following programs: 

ASSEMB This is the assembler program. 

QCONV This produces the object program on paper tape. 

LCNVRS This converts input symbolic paper tape code to card image and stores it on disk. This 

must be executed first if symbolic tape input is specified. It creates a disk file which is 

used as the source file for input to the ASSEMB program. 
CRDCVR This produces a symbolic paper tape for input to Assembler I. 

XREF This is the cross-reference program. It produces a cross-reference listing of labels. 

OBJCRD This produces the object punched card deck. 

LIBTAP This is the maintenance program for the Library Tape created by the Assembler. 

The following files are used internally in the Assembler III Program: 
COND Used in error detection. 

OPTBL The operation code file. 
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MCP CONTROL CARDS 

The following MCP Control Cards are used in the assembly process; the 1-2-3 indicates a multi-punch in 
card column 1 for the specified cards: 

Execute Card 

The execute card initiates program execution. It must be punched in the following format: 

1 

2 EXECUTE ASSEMB 

3 

Data Card 

The data card specifies the type source media. It must be punched in the following format: 

1 1 

2 DATA SOURCE or 2 DATAB SOURCE 

3 3 

This tells the system that the source media is cards, punched in either EBCDIC or BCL code, 
respectively. BCL does not include some special characters available with EBCDIC. 

Dollar Sign Card 

The dollar sign card specifies an option which controls the input and output during the assembly 
process. It must be punched in the following format: 

$ (LIST OPTION HERE) 

The options available on Assembler III are discussed below. 

Data Deck 

The symbolic deck to be assembled. 

End Card 

The end card must follow any card deck. It is punched in the following format: 

1 

2 END 

3 

It tells the system that the input from the Card Reader is complete. This card is used in addition to the 
GP 300 END card. 

OPTION CONTROL CARDS 

There are several options which control the input and output of the Assembler III Program. The options, 
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specified in the succeeding sections, must be preceded by a ($) dollar sign and may either be coded on 
individual cards, or may be coded free-form serially on one or more cards. 

SEQ-CK, Sequence Checking 

The format on the control card is SEQ-CK. When a sequence number has been punched into column 1 1 
through 1 5 of the source cards, sequence checking may be desired. If this control option is used, the 
sequence number of the current card is compared to the sequence number of the preceding card and, if 
the value is less or equal to, the error comment "SEQUENCE ERROR" will print. Execution of the 
program continues. Code generation is not ensured when sequence errors occur. 

RESEQ, Resequencing 

The format of the control card is RESEQ. If this control option is used, any sequence numbers punched 
in columns 11 through 15 of the source cards are ignored. Resequencing is initialized at 10 and 
incremented by 1 for each succeeding card. 

MEMORY, Memory Size 

Since different firmware sets vary in memory requirements, the size of user memory also varies. If the 
size of user memory is other than 512 words, the Assembler III Program may be informed by the 
control option MEMORY followed by the memory size, stated as an integer value. If this option is 
omitted, memory of 512 words is assumed and appropriate warning message is printed. 

SYM-CD, Symbolic Card Output 

If output, in symbolic BCL code, is required on punched cards, the symbolic-card control option 
SYM-CD is used. This will provide a symbolic card source deck, resequenced if the RESEQ option is 
used. If a program identification is punched in card columns 5-10 of the first symbolic card, it will be 
punched in every card of the output symbolic deck. 

SYM-CN, Symbolic Card Output 

This option is the same as SYM-CD with the exception that the output symbolic deck is punched in 
EBCDIC code. 

SYM-PT, Symbolic Paper Tape Output 

If symbolic paper tape output is required, the SYM-PT control option is used. This provides an input 
symbolic paper tape for Phase I of the Basic Assembler I Program. 

LABELS, Printed Table of Labels 

The entry of the control option LABELS provides a print-out of Assembler III generated table of labels. 
The list of labels is printed in the order in which they were programmatically defined along with the 
location that each label represents. 

DOC, Documentation Punch and Print 

If the psuedo-op DOC is used in a program and it is necessary to reproduce it in a symbolic card, the 
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control option DOC is used. $ DOC will retain the psuedo-op and print and punch it in its proper 
programmatic sequence. 

PUNCH, Paper Tape Object Code 

If the output of the Assembler III Program must be a Series L/TC object program punched in paper 
tape, the control option PUNCH is used. (See Section 6, Page 6-6 for a discussion of the object tape 
format.) ^ 

OBJ-CO, Object Card Output 

If object card output in hexadecimal object code is required on punched cards, the control option 
OBJ-CD is used. This will provide an object card deck for input to a Series L/TC card system. (See 
Section 6, Page 6-2 for a discussion of the object card format.) 

DISK-IN, Paper Tape Input 

If the symbolic paper tape output from Phase I of the Basic Assembler I Program is to be used as input 
to the Assembler III Program, it is required that the conversion program, LCNVRS be executed prior to 
the execution of the Assembler III Program (discussed on Page 5-27. It also requires the control option 
DISK-IN which must be entered as the last control option in the control option deck. The DISK-IN card 
must be followed by an end card: ? END. 

The Assembler III Program will use the information transferred from the symbolic paper tape to the disk 
by the conversion program, as source media. 

XREF, Cross Reference of Labels 

If a cross reference listing of labels is desired, control option XREF is used. The labels are printed in 
alphabetical order with their sequence number and the sequence numbers of those statements 
referencing that label. _ 

LINES, Specifying Number of Lines Per Page ■ 

This option will permit the programmer to specify the number of lines desired on each page below the 
heading. It is possible to use any two-digit integer for the number of lines per page. If this option is not 
used, the maximum of 60 is assumed, which provides 7V 2 inches of text at 8 lines per inch. 

SAVE XXXXXX 

This will cause the Assembler to retain the object program upon the disk. Punching of paper tape or 
80-column card does not occur. XXXXXX represents a 6 alpha character disk file-name. It must be used 
in conjunction with $ PUNCH or $ OBJCD. 

OPERATING INSTRUCTIONS 

Operation of the Assembler III Program involves the setting up of peripherals as a major function as 
opposed to Basic Assembler I Program operation which requires manual intervention as a major run-on 



5-25 



ASSEMBLER III 



Equipment Setup 

To exercise all the control options of the program, 1 magnetic tape unit, 1 card reader, 1 card punch, 1 
paper tape reader, 1 paper tape punch, and a line printer are required. 

1. Magnetic Tape Units 

Mount the Library Tape. Choose an MTU with the proper channel (7 or 9) and set the 
* appropriate density. Both of these are marked on the library tape reel label. Load the tape 
reel. 

2. Card Punch (If symbolic or object card-out is required) 

Load the hopper on the card punch with sufficient cards and ready the punch. 

3. Paper Tape Reader (If symbolic paper tape-in is desired) 

Wire the channel select board, inside the front doors on the upper left of the reader in the 
following manner. 

1234567890 

. i i . i i i i i i : : 



Turn the three control code switches off. Depress the Parity on-off switch to off. Depress the 
High-low switch to low. Depress the Strip-Reel switch to strip or reel, depending on input 
type. 
4. Paper Tape Punch 

Wire the channel select board, inside the front doors on the upper left of the punch, in the 
following manner: 



1234567890 

x . : 



A 
B 
C 

Turn the Control Code Switch off. Set the LEVEL Designator Switch to 8-LEVEL. Ready the 
punch. 
5. Line Printer 

Equip the printer with an 8 lines per inch control tape and ready the printer. 

Operation 

Loading the Library Tape: The loading of the magnetic library tape may be initiated by either a control 
card or a control input message via the supervisory printer (SPO). If a control card is used, the card 
would read 

1 

2 LOAD FROM GRPII < list of programs and files to be loaded > 

3 
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The control card would load the programs specified from the list of available programs and files. For 
example: 

1 

2 LOAD FROM GRPII ASSEMB QCONV CRDCVR OPTBL COND OBJCD XREF 

3 

In either case the card must be passed through the card reader by itself. When the tape has been loaded, an 
output message to this effect will be typed on the SPO, after which the Assembler may be executed. 

If the library tape load is initiated via the SPO, the input message 

CC LOAD FROM GRPII < list of programs and files to be loaded > 

would load only the specified programs and files. 

Assembling with Card Input: If symbolic punch card input is used, the following cards must be read in 
through the card reader in the order specified: 

1 

1. 2 EXECUTE ASSEMB 

3 

1 1 

2. 2 DATA SOURCE (or 2 DATAB SOURCE if BCL is used) 
3 3 

3. $ Option Cards specifying any or all of the options defined. 

4. The symbolic source deck. 

1 

5. 2 END 
3 

Assembling with Symbolic Paper Tape: If symbolic paper tape input is used, the paper tape must first 
be loaded via the paper tape reader, converted to card format, and placed on disk using the LCNVRS 
program (which must have previously been loaded). After mounting the symbolic tape on the paper tape 
reader, the following card must be read in through the card reader in the order specified: 

1 

2 EXECUTE LCNVRS 

3 

When the symbolic paper tape has been loaded, the procedure discussed above for punch card input 
would be followed with the exception that the DISK-IN option must be the last option specified and 
must be followed immediately by the END card (since no symbolic deck is used). 



I 



5-27 



ASSEMBLER III 



ERROR DETECTION 

The Assembler III Program in processing the input, or source, data makes several passes tnrough the 
information. These passes may be divided into 2 major categories: 

1. Pass I - the processing of data prior to the assignment of object code to the symbolic 
program. 

2. Pass II - the processing of the data, the major function of which is the assignment of object 
code. 

Both passes incorporate editing functions and the resultant error detection. 

Pass I Error Detection 

Pass I errors are printed out prior to the program listing. Each error comment will be followed by the 
print-out of the symbolic operation which is determined to be in error. 

LABEL ERRORS - Several types of label errors are detected in Pass I: 

1. Duplicate Label 

If a label has been previously used, the error comment printed starts with the label followed 
by: 

... HAS ALREADY BEEN ENTERED AS A SYMBOLIC IDENTIFIER 
the duplicate label is not entered, processing continues. 

2. Invalid Label 

Labels for the Assembler III Program must begin with an alphabetic character. If the first 
character of the label is not an alphabetic character, the error comment is: 

LABEL MUST BEGIN WITH AN ALPHABETIC CHARACTER 
Blanks are not allowed in a label. If the label contains a blank, the error message is: 

LABEL MUST NOT CONTAIN BLANK CHARACTER 
The label is not entered, processing continues. 

3. Label Limit Exceeded 

The Assembler I Program allows a limit of 139 labels. This limit is not significant to the 
Assembler III Program, but the possibility exists that a symbolic paper tape, generated by the 
control option $ SYM-PT could be used as input to the Assembler I Program for Series L. 

The error comment is: 

NUMBER OF LABELS EXCEEDS LABEL LIMIT WHEN USING ASSEMBLER I 
The error is ignored and processing continues. 

4. Card Field Definition Label Error 

Labeling of the CDF table is allowed only on the first syllable of a word. If the label is not 

on the first syllable of a word, the error message is: 
LABEL NOT AT START OF WORD 

A NOP is inserted and processing continues. 
SEQUENCE ERROR - As described in Option Control Cards, if $ SEQ-CK is used, and the sequence 
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number in columns 1 1 through 15 of the current card is less than the sequence number on the previous 
card, the error comment is: 

SEQUENCE ERROR 

This is followed by a print-out of the information on the current card and processing continues. 

EXCEEDS MEMORY CAPACITY - If the symbolic program is too large for the specified object 
memory size, or if an erroneous ORG instruction has been entered, the error comment is: 

STORAGE EXCEEDED BY INSTRUCTION 

followed by a print-out of the instruction that exceeded memory. Processing continues. 

REGION ERROR - If a REG instruction is entered with either a parameter or a parameter exceeding 
255, the error message is: 

REGION MUST HAVE SIZE 1-255 
A memory location is not reserved and processing continues. 

BACKWARD ORGANIZATION ERROR - If an ORG instruction is entered that attempts to assign 
memory that has been previously assigned, or at a memory location sequence number that is lower than 
the current instruction address, the error message is: 

BACKWARD ORG NOT ALLOWED ON ASSEMBLER I 

Memory is assigned and assembly continues. 

CONTINUATION CARD ERROR - If a card with a numeric field length follows either an ALF or 
MASK instruction with a field length greater than 24, a continuation card was expected. The error 
message consists of a print-out of the current card followed by: 

PREVIOUS CARD HAS INVALID FIELD LENGTH 

In an ALF instruction a missing field length will result in the error message: 

EMPTY FIELD-LENGTH FIELD H 

In either case the instruction assigns 1 word which is not filled and processing continues. I 

INVALID MASK ENTRY - If an invalid mask character has been entered, the character will be printed 
followed by: 

... IS NOT A VALID MASK ENTRY 
the character is ignored and processing continues. 

MASK LENGTH ERROR - If an erroneous mask length has been specified, the mask will be printed 
followed by: 

MASK LENGTH RECALCULATED TO BE . . . 
and the correct length. The mask is corrected and processing continues. 

INVALID OPERATION CODE - If an invalid op code is entered, the invalid code will be printed 
followed by: 

... IS AN INVALID INSTRUCTION OP CODE 
A NOP (no operation) instruction is generated and processing continues. 
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PARAMETER ERRORS - The parameter errors detected in Phase I are defined in the following 
sections. 

1. No Label 

Some of the instructions specified in Series L Assembler Language, required a label in the 
parameter field. If a label has not been entered, the error message is: 

MISSING SYMBOLIC LABEL 
The instruction is ignored, a NOP is assembled and processing continues. 

2. Increment Exceeds Limit 

If the increment exceeds the limit of 255, the error message: 

INCREMENT GREATER THAN 255 NOT ALLOWED ON ASSEMB I 

is printed. 

This does not affect Assembler III or IV, processing continues. 

3. Invalid Numeric Entry 

If a non-numeric character is entered in the numeric portion of a NUM instruction, the error 
message is: 

INVALID NUM ENTRY 
A word of zeros is assembled and processing continues. 

4. Parameter Length Exceeded 

If the parameter length of either a MASK or NUM instruction is too long to be translated into 
1 word, the error message: 

PARAMETER TOO LONG 
is printed, a word of zeros is assembled and processing continues. 

5. Invalid Define Parameters 

If the entry in the parameter field of a DEF is invalid, the error message is: 

A-ENTRY MUST BE NUMERIC AND LESS THAN 767 
If either one or both entries in the parameter fields of a DEFT are invalid, the error message 
is: 

DEFT PARAMETERS MUST BE NUMERIC AND 0-15 
In either case memory is not assigned and processing continues. 

6. Code Parameter Error 

If entries in the CODE instruction parameter field are not through 9 and A through F, the 
error message is: 

ILLEGAL DIGIT ENTERED IN CODE INSTRUCTION 
A NOP is inserted and processing continues. 

7. Card Field Definition Error 

If the total length of the fields defined in the CDF instruction exceeds the maximum number 
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of characters allowed on a card, the error message is: 

SUM OF CDF PARAMETERS MUST NOT BE > 80 
A NOP is inserted and processing continues. 

CARD BUFFER DECLARATION ERROR - A CDB instruction must be the first card in the symbolic 
source deck. If it is not the first card, the error message is: 

CDB MUST BE FIRST INSTRUCTION IN DECK 
The instruction is ignored and processing continues. 

Pass II Error Detection 

At the beginning of the second pass, the printer will skip to the starting position on the next page. 

LABEL ERRORS - Label error detection includes the re-evaluation of the label limit and validation of 
labels in the parameter field. 

1. Label Limit Exceeded 

This is identical to Pass I and uses the same error comments. 

2. Label Parameter Error 

If the label entered as an A parameter has not been recorded as a label identifier, the error 
comment prints the label followed by: 

. . . HAS NOT BEEN ENTERED AS A LABEL 

A NOP is generated and processing continues. 

3. Label Increment Error 

If a label is valid but the increment is invalid, the error message is: 

ILLEGAL ENTRY IN INCREMENT FIELD 
The increment is ignored and processing continues. _ 

INVALID OPERATION - The validity of the operation code is rechecked in Pass II and if invalid the 1 
entry is printed followed by: ■ 

. . . NOT A VALID OP-CODE 

A NOP is generated and processing continues. 

PARAMETER ERRORS - The parameters are edited for validity and content in Pass II. 

1. Label Parameter Error 
See above. 

2. No Parameter Entry 

If a required parameter has not been entered, the error comment will be: 
EMPTY 

or 1 ' Z e L h LTrvT^ fieW * WWCh ^ en "° r ° CCUrred ' A PARA METER, B PARAMETER 
v or L FAKAMETER. The program assumes a value of zero and processing continues. 
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3. Illegal Parameter Entry 

For a parameter entry in a field that should be empty the error comment is: 

ILLEGAL PARAMETER ENTRY IN . . . 
followed by; A PARAMETER, B PARAMETER or C PARAMETER, depending upon which 
parameter contained the error. Processing continues. 

4. Invalid Parameter Entry 

For an entry that is invalid in either size or type, a listing of the valid parameter entries for 
that specific instruction is printed including an indication of which parameter(s) is/are in error. 

Example: 

OP ABC 

ADIR I 32 

In the above instruction a keypunch error has been made in the A parameter field. 

The error message is: 

A PARAMETER - MUST HAVE NUMERIC VALUE 1-4 
B PARAMETER - MUST HAVE NUMERIC VALUE 0-255 

If a symbolic entry is allowed the error message is: 

SYMBOLIC ENTRY ALLOWED 
5. Flag Instruction Parameter Error 

If the flag designated in the parameter is not valid for the flag group specified, the error 
message is: 

INVALID FLAG ENTRY PAIR OF 
The entry is ignored and processing continues. 



OUTPUT 



The output of the Assembler III Program may be any, or all, of the output options descnbed under 
Control Options. In addition to the paper tape or card media produced as output, a print-out, which 
lists the symbolic input, object code developed, and any error comments is produced at the completion 
of the program. An example of a symbolic listing (with or without Control Options) is illustrated on the 
following page. The word and syllable of the instruction is listed along with sequence number, object 
code, expanded print-out of the source card, and decimal equivalent for each label used within a source 
statement. 

If the control option PUNCH is used, a separate print-out of the object code will be produced 
Similarly, a card listing is produced if the option OBJ-CD is used. Examples of these as well as the Label 
Table (LABELS option) and the Cross Reference Listing (XREF option) are provided. 



5-32 



PROGRAM ID, - 



HATE RUN 3/?6/70 TIME - 1?»48 



WORD 



VFRSION 0?-01-70 



SYL 



OBJECT 
cnu E 



6 5R03 

1 4184 

2 7C04 

3 7809 



7 
1 
2 
3 

8* 
1 
2 
3 

9 
1 
2 
3 



4184 
7C04 
4599 
7C08 

6744 
EDO 2 
7C04 
FD02 

EROC 
C888 
E«l4 
EROS 



SEQ. 

NO, 

?9 

30 

31 

32 

33 

34 

35 

36 

3/ 

38 

39 

40 

41 

42 

4 3 

44 



SYM. 
LOC. 



RIRRON 



OP 

CODf 



IIR 
SX 
RRU 
8RU 

SK 
BRU 
FX 
BRU 

SET 
AL 
HRU 
AL 

POS 
PA 

ALTO 
POS 



FD. A-PARAMETFR 
LN. LaRfI- INC 



3 
T 

SHTPTO 

RTRRON 

T 

SHTPTn 

K 

X 

2 

SHTPTp 

2 

NMAO-P 
SAME 
RTRRL 
TFPM»P 



m 



R„ C LABEL 
PAR PAR dec equ 



R F M 



PAGE 002 
ARKS 



4 
9 



13 

136 

20 

6 



4 3 



8 1 



4 3 



TFST FOR COMPLETION 
TERMINATE LOOP 
RFPEAT 

JUMP TO RIBBON AREA 

TERMINATE LOOP 
REPEAT LOOP 
BRANCH TO PRINT SAME 
EXIT LOOP 

SET TO ENTER SHIPTO LOOP 
ADVANCE TWO LINES 
RETURN TO LOOP 
ADVANCE TWO LINES 

PRINT ALPHA MESSAGE 
ADVANCE TO RIBBON LINE 
POSITION TO TERMS 



i 



Notice in sequence number 420 the actual memory location being referenced by label SAME is 136 
In sequence number 390 the unconditional branch to SHIPTO is actually a branch to word 4 syllable 3 
In sequence number 410 the actual value associated with label NMAD-P is 13 — _ 



> 

CO 

co 
m 

S 
en 

r- 
m 

DO 
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Labels Listing: 



1 
2 

3 
4 
5 
6 
7 
8 
9 



LABEL 

INITAL 

BEGINV 

SHIPTO 

RIBBON 

BODYIV 

MAX 

TKDFSC 

MPRICE 

fiRSAMT 



VALUE 

000 03 

001 0? 
004 03 
000 0? 
013 01 
01S 00 
020 02 
02? 01 
029 01 



Illustration I 



The value of a label refers to the word number associated with the label in defined memory (regions, 
numeric constants, etc.). Value refers to the word number and syllable number associated with the label 
in program memory. The list is in the order in which the labels were programmatically defined. 

Labels Cross Reference Listing: 

NE PKA6 01620 01920 

NE PKA7 00150 

NE PKA8 00050 

0466,0 ACT 02980 

0192,0 ADDONS 01700 02260 

0369.0 AULNCK 01740 01990 

0502,0 AU0N-P 01660 01770 

Illustration II 



01930 02050 



Associated with each label, listed alphabetically, is the sequence number of the instruction where the 
label was defined as well as the list of sequence numbers of instructions that reference the label. 
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L/TC ASSEMBLER IV B 5500 VERSION 

The Assembler IV Program operates on a B 5500 system and prepares an object program for Series L/TC 
systems. It accepts symbolic input directly from cards and will accept a symbolic punched paper tape if 
the appropriate control card is included in the source media. 

All references in this document to Assembler I or Basic Assembler I refer to the Series L/TC keyboard 
version of Assembler I . 

ENVIRONMENT 

The following system hardware is required for the TC 500, Basic Assembler Program: 
B 5500 - 4 memory modules utilizing MCP 
1 Module Disk (300 segments, 240 characters each) 
1 Tape Unit (7 or 9 channel) 
Line Printer 
Card Reader 
Paper Tape Punch 

Paper Tape Reader (Optional for Symbolic Paper Tape Input) 
Card Punch (Optional for Symbolic or Object Card Output) 

MCP CONTROL CARDS 

The following MCP Control Cards are used in the assembly process: 
Execute Card 

The execute card initiates program execution. It must be punched in the following format: 

1 

2 EXECUTE ASSEMB/TC500 

3 

Data Card 

The data card specifies the source media. It must be punched in the following format: 

1 

2 DATA SOURCE (Only BCL card code is accepted.) 
3 

Library Tape Input 

The input for Assembler IV is the library tape labeled "TC 500," and the source media which is either a 
card deck that includes both the symbolic program and the appropriate control cards, or the symbolic 
paper tape output from Phase I of the Basic Assembler I Program for Series L/TC systems. 
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Library Tape/TC500 

The tapes contain the following programs: 
ASSEMB/TC500 This is the assembler program. 

XREF/B55TC This is the cross-reference program. It produces a cross-reference listing of 

labels at the end of assembly. 

The following files are used internally in the Assembler IV Program. 
0000000/COND Used in error detection. 

0000000/OPTBL The operation code file. 

Dollar Sign Card 

The dollar sign card specifies an option which controls the input and output during the assembly 
process. It must be punched in the following format: 
$ (LIST OPTION HERE) 

Data Deck 

The symbolic deck to be assembled. 

End Card 

The end card must follow any card deck. It is punched in the following format: 

1 

2 END 
3 
It tells the system that the input from the Card Reader is complete. 

OPTION CONTROL CARDS 

The following options available with Assembler III (B 3500 version) are available with Assembler IV and 
function identically. 

SEQ-CK, Sequence checking 

RESEQ, Resequencing 

MEMORY, Memory size 

SYM-PT, Symbolic paper tape output 

LABELS, Printed table of labels 

DOC, Documentation - punch and print 

XREF, Cross reference listing 

LINES, Specifying number of lines per page 

SYM-CD, Symbolic card output 
The following options available with Assembler III function differently with Assembler IV. 
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PUNCH, Paper Tape Object Code 



This option is different in that the object program is punched in ASCII code and must be converted to 
internal Series L/TC format. See Section 6, Page 6-3, for this conversion procedure. 

OBJ-CD, Object Code Card Output 

This option is different in that the object program is punched in BCL and must be converted to internal 
Series L/TC format. See Section 6, Page 6-3, for this conversion procedure. 

The option PT-IN is used with Assembler IV in a manner identical to that of DISK-IN with 
Assembler III. That is, PT-IN is used for symbolic paper tape input. 

The option SYM-CN, available with Assembler III, is not available on Assembler IV. 

OPERATING INSTRUCTIONS 

Operation of the Assembler IV Program is identical to that of Assembler III (B3500 version) with the 
following exceptions. 

Equipment Setup 

The only differences in equipment setup are found with the paper tape reader and paper tape punch. 
The setup procedure for each is therefore given here. 

PAPER TAPE READER - (If symbolic paper tape-in is desired.) The Paper Tape Reader must have an 
Input Code Translator Board, wired as illustrated in Figure 5-2. (Wire 1 for 1: A-l to A-l, B-l to B-l, 
etc.) Wire the channel select board, inside the front doors on the upper left of the reader in the 
following manner: 



1234567890 



A 
B 
C 



I 



Turn the three control code switches off. Depress the Parity on-off switch to Off. Depress the High-Low 
switch to Low. Depress the Strip-Reel switch to Reel. 

The input paper tape must have an opaque strip approximately \W long attached at a minimum of 2W 
prior to the first data frame and 2W after the last frame. 

Depress Load Switch. Position tape under the Read Head to the frame preceding the first data frame. 

Depress Ready Switch then set Remote/Local Switch to Remote. When the first paper tape read 
instruction is encountered, the Supervisory Printer will respond with an "unlabeled paper tape file" 
message. The operator must respond with the appropriate corrective procedure. 

PAPER TAPE PUNCH - The Paper Tape Punch must have an Output Code Translator Board, wired as 



5-37 



ASSEMBLER IV 



illustrated in Figure 5-1. (Wire 1 for 1: A-l to A-l, B-l to B-l, etc.) Wire the channel select board, 
inside the front doors on the upper left of the punch, in the following manner: 

1234567890 

b i i i i i i i i : : 

c 

Turn the Control Code Switch off. Set the LEVEL Designator Switch to 8-LEVEL. 

OPERATION 

There are a few differences between Assembler IV and Assembler III with respect to the operation of 
the system. These differences are as follows. 

Loading the Library Tape: The SPO message which loads the magnetic library tape is: 

CC LOAD FROM TC500 =/=. 
If the tape is loaded by card, the necessary control card would be: 

1 

2 LOAD FROM TC500 =/=. 
* 3 
Assembling with Card Input: The first card in the deck must be: 

1 

2 EXECUTE ASSEMB/TC500. 
3 
The rest of this procedure is identical to that of Assembler III. 

Assembling with Card Input: The option card PT-IN with an Assembler IV replaces the option card 
DISK-IN of Assembler III. The rest of this operation is the same. 

ERROR DETECTION 

The editing functions and error messages provided by Assembler IV are identical to Assembler III 
(B 3500 version). 

OUTPUT 

The output from Assembler IV is the same as that from Assembler III with a few exceptions. 

1. With Assembler IV, no card listing is provided with object card output (OBJ-CD option). 

2. The object paper tape output code with Assembler IV is USASCII rather than the compact 
hexadecimal provided by Assembler III. Thus, the object code provided by Assembler IV must 
be converted to compact hexadecimal in order to operate on a Series L/TC System. See 
Section 6 for this procedure. 

3. Object card from Assembler IV is punched in BCL as opposed to compact hexadecimal output 
from Assembler III. Thus, an output program deck from Assembler IV must be converted prior 
to attempting to operate on an L/TC System. See Section 6 for this operation. 
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L/TC ASSEMBLER V - B 300 VERSION 

The Assembler V program operates on a B 300 system and prepares an object program for Series L/TC 
Systems. The program accepts symbolic input directly from cards and will accept a symbolic punched 
paper tape if the appropriate control card is included in the source media. 

ENVIRONMENT 

The following system hardware is used for Assembler V. 

B 283 or equivalent having a minimum 9.6K core memory configuration. 

3 — Tape Storage Units 

Line Printer 

Card Reader 

Card Punch 

Paper Tape Reader (optional) 

Paper Tape Punch (optional) 

A Central Processor with punch binary capability is required if object cards in Series L internal code are 
required. 

INPUT 

The input for Assembler V is the Assembler V Program object deck and the source media which is either 
a card deck that includes both the symbolic program and the appropriate control cards, or the symbolic 
paper tape output from Phase I of Assembler I with appropriate control cards. Symbolic cards are 
punched as defined in Section 1 . 

OUTPUT 

The output of the Assembler V Program may be any one of the output object options and/or any one 
of the output symbolics described under control cards. 

CONTROL CARDS 

Data Cards formulate the option control deck and specify the options which control the input and 
output of the Assembler V Program. Each card is punched with a ($) sign in card column 1 and the 
option information coded starting in column 16. 

The control cards allowable are: 

$ Date 

This control card is used to express the date. Ten (10) characters are reserved starting in column 29. 

$ l/P Card 

This control card is used to tell the system that the source media is cards punched in BCL code. 
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$ PT-IN 

This control card is used if the symbolic paper tape output from Phase I of the Assembler I Program is 
used as input to the Assembler V Program. 

$ SEQ-CK 

This control enables sequence checking of the sequence number punched in card columns 1 1 
through 15. 

$ RESEQ 

When this control card is used, any sequence numbers punched in columns 1 1 through 1 5 of the source 
cards are ignored. Resequencing is initialized at 10 and incremented by 10 for each succeeding card. If 
both sequence checking and resequencing are specified, sequence checking will be ignored. 

$ MEMORY 

If the size of the object memory is other than 512 words, the desired size may be inserted by the 
option $ MEMORY followed by the memory size stated as a 3-digit integer value, starting in card 
column 29. 

$ SYM-CD 

This option provides a symbolic card source deck, resequenced when the $ RESEQ control option is 
used. 

$ SYM-PT 

This option provides an input symbolic paper tape for Phase I of Assembler I. 

$ OBJCD 

This control option is used when the output of the Assembler V Program is to be an object program on 
punched cards in 80-column card compact hexadecimal format. 

$ O/P OBJECT CARD BCL 

This control option is used when the output of the Assembler V Program is to be an object program on 
punched cards in BCL format. 

$ PUNCH 

This control option is used when the output of the Assembler V Program is to be an object program in 
punched paper tape, USASCII format. 

$ LABELS 

The entry of this control option provides a print-out of the label table generated by the Assembler V 
Program. The list of labels is printed in the order in which they were programmatically defined, along 
with the location, or value, that each label represents. 

5-40 



ASSEMBLER V 



END 

The system is informed that the input from the Card Reader is complete by use of the mnemonic END 
card included at the end of the source deck; or by actuation of the END OF FILE button on the 
Reader. 

OPERATING INSTRUCTIONS 

Operation of the Assembler V Program involves the setting up of peripherals as a major function as 
opposed to Assembler I which requires manual intervention as a major function. 

Equipment Setup 

1. Magnetic tape units 

Set the 3 magnetic tape units, designated as stations 1, 2, 3, for remote operation. Make sure 
that all other magnetic tape units, set for remote operation, are addressed by station numbers 
other than 1, 2 or 3. 

Line Printer 



2. 



3. 



Equip the printer with a 6 lines per inch control tape and press the READY button. 

Card Reader 

See Operation. 

Paper Tape Reader (if required). 

The paper tape reader uses an Input Code Translator Board wired as illustrated in Figure 1. 
Wire 1 for 1: A-l to A-l, B-l to B-l, etc. 

The Channel Select Plugboard is wired one to one: 

12 3 4 5 6 7 8 



9 


















A QQQOQQQC 

b oclaooooc 
c 

4. Card Punch (if required). 

Load the hopper of the card punch with sufficient cards and press the READY button. 

5. Paper Tape Punch (if required). 

The paper tape punch uses an Output Code Translator Board wired as illustrated in Figure 2. 
Wire 1 for 1: A-l to A-l, B-l to B-l, etc. 

The Channel Select Plugboard, inside the front doors on the upper left of the punch, is wired 
in the following manner: 
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Turn the Stop and Delete Switch Off. 
Set the Level Switch to 8- Level. 

Operation 

After the peripherals are set up as described above, proceed with the following operations: 

1 . Press the CLEAR Switch on the console of the Central Processor. 

2. Load the first 160 cards of the Assembler V object deck into the card reader hopper and press 
the RESET and START switches on the card reader. 

3. Press the LOAD switch on the processor and the object cards will begin to read in. 

4. After the 160 cards have been read, press the processor CLEAR switch. 

5. Place the remainder of the object deck, the control cards and the GP 300 source deck, when 
used, in the card reader hopper and press the RESET and START switches on the card reader. 

6. Press the processor CONTINUE switch and the card reader will read the remaining cards. 

NOTE: If the source deck does not end with a GP 300 END pseudo card, press the END OF FILE 
switch on the card reader after the card reader has read the last card. 

7. When the paper tape is used in place of the source deck, the control card deck should be 
concluded with any card not having a $ in card column 1. The RESET, START and 
CONTINUE switches are then pressed to read the remainder of the object deck and control 
cards. 

NOTE: If the control deck of cards is not concluded with a card not having a $ in card column 1, the 
END OF FILE and START switches on the card reader must be pressed after the card reader has read 
the object deck and control cards. 

Once the object deck and first control card have been read, the Assembler V Program can be 
reinitialized automatically by pressing the CLEAR, then CONTINUE switches on the processor console. 
This means the user can start over at any point of processing without reloading the object card deck. 

Programed Halts 

The Assembler performs a number of automatic edits of the input data. Programed halts inform the 
operator of conditions requiring immediate attention. The halt indicator on the central processor is 
illuminated and the digit 9 is displayed in the O position of the INSTRUCTION register. The M and N 
positions of the register identify the specific programed halt that is encountered. See table 1. 
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INSTRUCTION REGISTER 
N 



O 

9 

9 
9 
9 



M 

2 

2 
2 
2 



Error Detection 





2 
4 
8 











N 



PROGRAMED HALTS 
CAUSE 

Invalid control card 

End of magnetic tape 

No input control card entered 

Paper Tape punch out of paper 

End of assembly 

Paper tape read error 

Paper tape reader out of paper 

Paper tape field greater than 26 
characters. Tape or reader is in 
error. 

NUM on paper tape with wrong 
sign character. Tape or reader in 
error. 

Paper tape punch out of paper 

Magnetic tape read error. 
Station number is indicated by 

N. 

Table 1 
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REMEDY 

Correct the last card read, 
reinsert and press CONTINUE 
switch on the central processor. 

Rerun on a larger reel of tape. 

Insert card, press CONTINUE. 

Reload paper tape punch, press 
CONTINUE. 

Press CONTINUE to start next 
assembly. 

Press CONTINUE. If unable to 
read, space past the bad record 
and press CONTINUE again. 

Reload paper tape reader, press 
CONTINUE. 

Press CONTINUE to bypass the 
entry and resume the 
processing. 

Press CONTINUE to bypass the 
sign and resume the processing. 



Reload paper tape punch, press 
CONTINUE. 

Press CONTINUE. If unable to 
read, restart with new tape and 
reload the Assembler from 
cards. 



I 



The Assembler V Program, in processing the input, or source data, makes three basic passes through the 
information. 

Pass I accepts input from punched cards or punched paper tape, validates mnemonics and adds 
control information creating a resultant symbolic output on magnetic tape. 



5-45 



ASSEMBLER V 



Pass II updates the output or source tape from Pass I, generating a new symbolic tape and creating a 
magnetic tape label table. 

Pass III processes the outputs of Pass II assigning the object code to the symbolic program and 
supplying a complete listing. 

Each error message or group of error messages is followed on the next line of print-out by the symbolic 
operation which is determined to be in error. 

ERROR MESSAGES 

No Operation Inserted 

NOP INSERTED 

This message is used only in conjunction with another error message. The detected error is identified by 
its specified message followed by NOP INSERTED on the next line. The NOP instruction is inserted in 
the program by the assembler and processing continues. 

No Input Control Card 

NO I/P CTL 

This is one of the programed halts listed in Section 7. 

The user has failed to enter either the $ I/P CARD or $ PT IN control card. One or the other has to be 
inserted in the program and the CONTINUE switch on the central processor activated for continuation 
of the processing. 

Invalid Control Card 

INVALID CTL CARD 

This programed halt indicates the entered card is not one of the specified control cards. The invalid card 
is read and printed but must be corrected, reinserted, and the processor CONTINUE switch activated 
before processing can continue. 

Sequence Error 

SEQUENCE 

The current card being checked at the request of control card $ SEQ-CK has a lower sequence number 
than the preceding card and is therefore out of sequence. Processing continues. 

No Object 

NO OBJECT 

This warning message indicates the user failed to specify the type of object output. Processing continues 
without an object output. 
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No Symbolic Output 

NO O/P SYM 

This warning message indicates the user failed to specify the type of symbolic output. Processing 
continues without a symbolic output. 

Invalid Instruction Label 

INSTR LABEL INVALID 

The instruction label in columns 16 through 21, which must be left justified, begins with an alpha 
character and contains no blanks, is in error. The label is not entered; processing continues. 

Duplicate Instruction Label 

INSTR LABEL DUPLICATED 

This instruction label has been previously assigned. The label is not entered; processing continues. 

Label Limit Exceeded 

LABEL LIMIT 

More than 139 labels have been assigned and the Assembler V Program therefore cannot be used as 
input to the Assembler I Program. Processing continues. 

Invalid Field Length 

INVALID FLD LENGTH 

The field length coded in columns 27 and 28, following an ALF instruction, is other than 0-99 or CC. 
The entry is bypassed and processing continues. 

Previous Invalid Field Length 

PRE INV FLD LENGTH 

Based upon the contents of the field length of the previous ALF instruction, the following entry should 
have had a field length marked CC. Processing continues. 

Invalid A Parameter Label 

A-PAR LABEL INVALID 

The A parameter label in columns 29 through 34, which must be left justified, begins with an alpha 
character and contains no blanks, is in error. A NOP is generated and processing continues. 

Undefined A Parameter Label 

A-PAR LABEL UNDEFINED 

This label in the A parameter was never declared as an instruction label. A NOP is generated and 
processing continues. 
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Illegal Entry 

ILLEGAL 

The A parameter, which should be blank, contains an entry. Processing continues. 
Invalid Parameter Range 

X PARAMETER INVALID RANGE XXX-XXX 

The A, B, or C parameter is indicated with its specified permissable range. Comparison of the print-out 
following the message to the specified range in the error message shows the detected invalidness. A NOP 
is generated and processing continues. 

Invalid Parameter Character 

X PARAMETER INVALID X 

This message is used with instructions referring to flags. The A or B parameter with the detected invalid 
flag is specified in the error message. A NOP is generated and processing continues. 

Invalid Increment Field 

INVALID INCREMENT FLD 

Contents of columns 35 through 38, which should be blank or contain the sign in column 35 and 0-255 
in columns 36 through 38, are in error. A NOP is generated and processing continues. 

No Label or Increment Error 

MUST HAVE LBL OR INC 

This message is used with BRU mnemonics only. If the label field is empty, the + or - relative address 
is assumed as the label. A NOP is generated and processing continues. 

Invalid Mnemonic 

INVALID MNEMONIC 

This mnemonic does not appear in the language specification. The instruction is ignored, a NOP is 
entered and processing continues. 

Invalid Sign 

INVALID SIGN RESULT 

This message is used with a NUM instruction. The user has used an invalid combination of sign 
characters. The sign portion of the instruction is ignored whereas the rest is printed. Processing 
continues. 
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Invalid Character 

INVALID CHARACTER(X) 

The detected invalid character of the NUM or MASK parameter is indicated in parentheses. Processing 
continues. 

Word Length Exceeded 

WORD LENGTH EXCEEDED 

This message is used when either a NUM or MASK instruction is too long to be translated into one 
word. The overflow is ignored and processing continues. 

Memory Assignment Error 

MEMORY OVERLAYED ERR 

This message informs the user that the specified memory has been previously assigned. Processing 
continues. 

Assumed Memory 

MEMORY 512 

No memory card has been used to specify the memory size. The assembler assumes a memory of 512 
and processing continues. 

Memory Capacity Exceeded 

STORAGE EXCEEDED 

The symbolic program is too large for the specified object memory size. Processing continues with the 
location counter reset to zero. 

End Card 

LAST LINE NOT "END" 

The user failed to use the mnemonic END card to complete the deck file. Processing continues. 
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ASSEMBLER VI - SERIES L/TC (40 TRACK) PAPER TAPE VERSION 

Assembler VI is a two phase (two pass) version of the Series L/TC Assembler which operates on 
40 Track Series L/TC equipment. Each phase is a separate program and must be loaded prior to its 
operation. The Series L/TC keyboard is used for Phase I input. The output consists of a Phase I listing 
as well as a symbolic paper tape. This symbolic paper tape is then used as input for Phase II. Phase II 
output consists of a Phase II assembler listing and an object program tape. 

EQUIPMENT REQUIRED 

Series L/TC with 40 tracks of user memory-Style A 581 Paper Tape Reader, Style A 562 Paper Tape 
Punch. Firmware Set 2110100100. The assembler is designed to function with the above standard 
Firmware Set, which implement the GP 300 language with paper tape input/output. 

After the assembly is completed, the desired firmware set must be reloaded before attempting to run 
applicational programs. 

PHASE I 

Phase I of Assembler I operates under 3 modes: 1) Keyboard Mode, 2) Correction Mode, and 3) 
Continuation Mode. Under Keyboard Mode, the symbolic instructions are entered on the Series L/TC 
keyboard, a Label Table is built up in memory, a Phase I listing is prepared on the printer, and a 
symbolic paper tape is punched. Under Correction Mode, instructions may be changed, added, or deleted 
in the symbolic paper tape. Correction Mode allows the Phase I assembly process to be resumed after an 
interruption. Phase I also has diagnostic facilities for the detection and indication of errors. 

PHASE I - INPUT 

The input of Phase I of the assembler program is comprised of the labels, symbolic operation codes, 
parameters and remarks which are entered sequentially via the keyboard or the tape reader (in the case 
of continuation mode or correction mode). 

PHASE I - OPERATING INSTRUCTIONS 

In operating Assembler VI, pin fed continuous forms, a minimum of 11-3/4 inches in width, must be 
used. The left edge of the pin fed form should be at position 10 on the scale and the positioned forms 
are visible along the bottom form bail. Both Pass I and Pass II object program tapes include their own 
firmware. Therefore, when loading the assembler programs, all 40 tracks of main memory (words 
0-1023) must be unprotected. 

1. Via Memory Loader Device: Load in normal manner. (See Section 6 of this manual for 
specific instructions.) 

2. Via Paper Tape Reader: 

a. Load "Memory Load P.T. Reader" into Utility Track with normal load procedure. 

b. From Ready Mode, depress PKA 3 - Utility - and load Pass 1 of Assembler 1 through 
tape reader. 

c. Execute Assembler Pass 1 . See below. 
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d. Upon completion of all Pass 1 assemblies, depress PKA 3 from Ready Mode to load 
Assembler Pass 2. Pass 1 assembly does not destroy the Reader Load Routine in the 
Utility Track. 

e. Execute Assembler Pass 2. See below. 

f. Upon completion of all Pass 2 assemblies depress PKA 3 from Ready Mode to load in 
appropriate Main Memory Firmware through Tape Reader, prior to loading and executing 
any user programs.* 

Start 

Depress PKA 1, the "START" Key. 

The program will stop at a Numeric Keyboard (NK) instruction with three PK's enabled. 

The three enabled PK's are: 

PKA 2 KEYBOARD MODE OF OPERATION 

PKA 3 CORRECTION MODE OF OPERATION 

PKA 4 CONTINUATION MODE 

OCK's The use of any OCK will allow 15 inches of leader tape (sprocket holes) to be punched 
and an automatic return to the initial keyboard (NK) instruction. 

1. When "MEMORY" prints, enter the number of words of user memory. 

2. When "EXTMEM" prints, depress OCK 2, 3, 4 for 32 track; OCK 1 for 40 track. 

3. When "PAGE 51" prints, depress OCK 1 for 51 line/page or OCK 2, 3 4 if 66 line/page are 
desired. 

KEYBOARD MODE 

Depress PKA 2 to enter the keyboard mode. The program will stop with the numeric keyboard enabled I 
to allow the operator to enter the total words of memory intended for the object program. (Maximum I 

(736). If OCK 1 is depressed 512 will be entered automatically. I 

Use any OCK to terminate the instruction. The program will then stop in the INSTRUCTION FIELD 
with the Alpha Keyboard enabled. Failure to enter the total words of memory will inhibit the operator 
from continuing at the INSTRUCTION FIELD position. 

EXTMEM is printed. If a 40 track assembler (OCK 1) is selected, YES is printed. PAGE 51 is printed on 
the next line. If 51 lines per page is desired, use OCK 1 ; YES is printed. 

Instruction Field 

Type the Mnemonic Op Code or Pseudo Op Code, listed on the symbolic program form. See Section 1. 



Keyboard Modifiers for the Commercial Keyboard may be loaded immediately after loading Pass 1. 
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The following choices are available to the operator: 

OCK 2 Program will return to and stop in the LABEL FIELD. This may be done before or after the 
entry of the Mnemonic. 

OCK 4 Program will stop in the parameter field, but a stop in the remarks field will be enforced 
before the entry of the instruction is completed. 

OCK 1-3 Program will stop in the parameter field without an enforced stop in the remarks field. 
PKA 1 Partial Phase I Halt 

The use of PKA 1 will permit Phase I to be halted at any time. A special code is punched in 
the source tape instead of the pseudo operation code END. The label table is printed and 
punched in the source tape at each stop or "breakpoint." The label table punched at the 
conclusion of each segment of assembly is updated and all inclusive to that point. In addition, 
the last operation sequence number is printed and punched. There are two possibilities of 
continuing the assembly of the program. The first possibility is that the next section of the 
program will be assembled before the status of the assembler program in the machine has been 
disturbed. In this case, it is only necessary to enter the continuation mode and proceed. The 
second possibility is that the continuation will be at some later date when all current 
information in the system has certainly been destroyed. 

In this case, it is necessary to load the Phase I assembler program and the label table along 
with the ending sequence number, both of which were printed and punched at the time of the 
"breakpoint," enter the continuation mode and proceed. 

The partial Phase I halt, or breakpoint makes it possible to assemble large programs in 
sections. 

The special code used for the breakpoint makes it possible to use small sections of Phase I 
source tape for input to Phase II. The breakpoint code will halt Phase II at a keyboard 
instruction, as described in Phase II operation, and the use of any OCK will permit Phase II to 
continue. 

PKA 8 Will print "ERROR" in red at left of sequence number column, the form will space and the 
program will stop in the Instruction Field for re-entry. 

The entry of an Invalid Mnemonic will function in the same manner as the depression of PKA 8. 

The typing of the Pseudo-Op word END will cause the program to enter a routine where the label table 
will be printed and punched out. The program will then allow the system to return to the READY 
MODE. 

Label Field 

Type in the Label - a maximum of 6 characters is permissible. The first character must be an Alpha 
character. A maximum of 256 labels may be used. 
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OCK's Use of any OCK to terminate the field will cause the program to skip to the PARAMETER 
FIELD IF THE INSTRUCTION FIELD has been previously entered. If not, the program will 
stop in the INSTRUCTION FIELD. 

Use of OCK 4 will also enforce a stop in the REMARKS FIELD before the line is completed. 

PKA 8 Will print "ERROR" in red at left of sequence number column, the form will space the 
program and the program will stop in the Instruction Field for line re-entry. 

If a duplicate label is entered, the same function will occur as if PKA 8 had been depressed. 
Parameter Field 

The Parameter Field may actually be a 1, 2 or 3 field entry, depending on the Mnemonic entered in the 
Instruction Field. Either the Alpha Keyboard or the Numeric Keyboard will be enabled at this time, also 
depending on the Mnemonic. 

OCK'S Use of OCK 2 before the entry will change the entry mode from ALPHA to NUMERIC or 
from NUMERIC to ALPHA; however, the program will allow this switch only if the 
Mnemonic permits it. (i.e., some Mnemonics may only have a LABEL). 

ALPHA Enter the appropriate Alpha Characters. A maximum of 6 characters is permitted on labels 
ENTRY 

NU- Enter appropriate numeric digits. Where a zero entry is not permitted or where the numeric 

MERIC entry exceeds the value permitted by the Mnemonics, the program validation routine will 
ENTRY re-initiate a numeric keyboard instruction until the operator indexes a valid entry. 

OCK 1 The program will stop in the next PARAMETER FIELD if the Mnemonic calls for another 
field entry. If the parameter field entry is the ending parameter field entry, the program will 

print the sequence number, the form will space and the program will stop in the m 

INSTRUCTION FIELD for the next entry. If OCK 4 had been used in any previous entry I 

position, after printing the sequence number, the program will stop in the REMARKS FIELD I 

before ending the line entry. ■ 

OCK 3 The program will stop to permit entry of a +/- increment (numeric). 

OCK 4 On the ending Parameter Field entry, after printing the sequence number, the program will 
stop in REMARKS FIELD before ending the line entry. 

PKA 8 Use of this PK will print "ERROR" in red at the left of the sequence number column, the 
form will space and the program will stop in the INSTRUCTION FIELD for re-entry. 

If an Invalid Alpha key has been used, the same function will occur as if PKA 8 had been depressed. 
+/— Increment 

The numeric keyboard is enabled. The numeric entry may be up to 255. Use of the RE key prior to 
termination, will permit a MINUS value; otherwise, the entry will be positive. 
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OCK 1, These OCK's will print the sequence number, space the form and stop in the INSTRUCTION 

2, 3 FIELD for the next line entry. If OCK 4 has been used previously, at any time in the symbolic 

entry, the sequence number will be printed and the program will stop in the REMARKS FIELD. 

OCK 4 Enforces a stop in the REMARKS FIELD. 

PKA 8 This PK will print "ERROR" in red at left of the sequence number column, the form will 
space and the program will stop in the INSTRUCTION FIELD for re-entry. 

Remarks Field 

Typing of up to 25 Alpha characters for remarks is permitted. The entry of a 26th character will result 
in a keyboard Error condition. The program will be halted. The RESET key must be used to correct the 
error condition and an OCK used to terminate REMARKS FIELD correctly. Remarks are not punched 
into the output tape until all typing is completed and the instruction terminated by the use of an OCK. 
The form will space and the program will stop in the INSTRUCTION FIELD for the next entry. 

Alf Pseudo-Instruction 

The entry of the pseudo-op ALF will permit the entry of up to 24 alpha characters as a constant. The 
entry of from 1 to 23 characters followed by OCK termination will cause the program to allocate the 
correct number of words for the message. The program will then stop in the INSTRUCTION FIELD for 
the next entry. The entry of exactly 24 characters and termination will cause the program to allocate 
the words and, in addition, the program will automatically print ALF in the INSTRUCTION FIELD on 
the next line and then stop for an additional alpha constant entry. The entry of a 25th character will 
result in a keyboard error condition. The RESET key must be used to correct the error condition and 
permit the proper termination by an OCK. However, the word ALF will still print in the 
INSTRUCTION FIELD with a stop to allow for an additional alpha-constant entry. 

CONTINUATION MODE 

In addition to loading the Assembler program tape Phase I, using the standard program load procedures, 
the label table must also be loaded into memory. The tape perforator must be turned on and sufficient 
leader tape (sprocket holes only) punched. The RESET KEY will return the machine to the READY 
MODE. 

PKA 4 This will cause the sequence number printed out with the first line of entry and to be in 
proper sequence with the last sequence number from the previous section of tape, prior to the 
breakpoint. The program will then enter the KEYBOARD MODE portion of the Assembler 
program, Phase I for continuation. 

CORRECTION MODE 

Depression of PKA 3 will cause the CORRECTION MODE of operation to be entered. The program will 
stop at a NUMERIC KEYBOARD instruction. At this point, enter the memory size for which the object 
program is being assembled. Depress any OCK. The program will then stop at a NUMERIC KEYBOARD 
instructions with three (3) PK's enabled. At this point, the source tape must be loaded in the A 581 
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Tape Reader and the A 562 Tape Perforator must be on. The enabled PK's determine the following 
functions: 

PKA 5 ADD TO 

PKA 6 CHANGE 

PKA 7 DELETE 

Add to Sequence Number - PKA 5 

At the numeric keyboard entry which is reached via PKA 3, prior to depressing PKA 5, index the 
sequence number of the symbolic entry, from Phase I documentation, that precedes the area in which 
instructions are to be added. "ADD" will print followed by the sequence number. 

The program will automatically read the source tape, punch out a new tape, and will build a label table 
in memory. When the sequence number indexed has been read and punched, the program will print the 
sequence number plus .1 (XX. 1). This provides the ability to add one symbolic instruction in the 
position following the sequence number indexed (XX) with a sequence number of XX. 1. Following the 
entry of this added symbolic operation, the program will return to the Correction Mode. To successively 
add a group of instructions, PKA 5 must be depressed prior to each added instruction. Re-entry of the 
sequence number isn't required. The added instruction will be automatically inserted and numbered in .1 
increment. The number of "ADD TO" instructions is not limited, but when .9 is exceeded, duplicate 
sequence numbering will result. 

Example: If instruction sequence number 23 is incremented by ten .1 increments, the result would be a 
duplicate sequence number 24.0. Further "ADD TO" instructions would cause this sequence number to 
in turn be incremented (24.1, 24.2, etc.). The original instruction listed as 24.0 will appear in the 
output tape immediately following the last instruction added. 

Re-entry of the original instruction is not required, however, duplicate sequence numbering can lead to 
difficulty in later correction of the source program; therefore, the original 24.0 sequence number should h 
be "deleted" then a new sequence number "added." See Deletes From Source Tape paragraph. H 

Change Source Tape - PKA 6 H 

At the numeric entry reached by depressing PKA 3, prior to the depression of PKA 6, index the 
sequence number from the Phase I documentation that is to be changed. When the instruction is 
terminated by PKA 6, "CHG" will print followed by the number indexed. 

The program will automatically read the source tape, punch out a new tape and will build a label table 
in memory. When the sequence number indexed has been read, it will not be punched out. The program 
will enter the Keyboard Correction Mode to permit entry of a line of coding as described in section 3.2 
following the entry of the changed symbolic operation, the program will return to the Correction Mode. 

The assembler program permits instructions to be changed and new instructions immediately added to 
the program. 

Depression of PKA 6 without a sequence number being indexed, will cause the very next instruction on 
the source tape to be read in but not punched out. If this is not the sequence number that was to be 
changed, the instruction would have to be entered via the keyboard. 
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Delete From Source Tape — PKA 7 

At the numeric entry reached by the use of PKA 3, prior to the depression of PKA 7, index the 
sequence number, from the Phase I documentation that is to be deleted. When the instruction is 
terminated by the use of the PKA 7, "DEL" will print followed by number indexed. The program will 
automatically read the source tape, punch out a new tape and will build a label table in memory. When 
the sequence number indexed has been read, it will be ignored and not punched. Once deleted on first 
correction pass, that sequence number is gone and will never be found on any subsequent correction 
pass. The Assembler permits instruction deletion immediately followed by the addition of a new 
instruction. The program will return to the Correction Mode. 

Depression of PKA 7 without a sequence number being indexed, will delete the next sequence in the 
tape and print out the sequence number deleted. This would of course result in an incorrect object 
program since an instruction was deleted that should not have been deleted. 

Source Tape Interrupt Procedures 

After indexing a sequence number and depressing any of the PK's described above, if the operator 
realizes that the wrong sequence number was entered, PKA 8 may be depressed. At the end of the line, 
the program will print out, "NOW AT" followed by the last sequence number read in and the program 
will stop at the Keyboard entry with the three (3) PK's enabled. 

End Procedure 

When the last "ADD TO," "CHANGE" and "DELETE" has been entered, the entry of any sequence 
number larger than the END sequence number, from Phase I documentation, will read the source tape 
and punch a new one. When the word END is read, it will cause termination of the Phase I correction 
routine and will then follow the END pseudo instruction procedure. 

Label Table Option 

When the END Psuedo instruction has been entered, the program will print: 

PRINT LABEL TABLE 
The use of OCK 2, 3 or 4 will terminate the program without either printing or punching a label table. 
If OCK 1 is depressed, the program will print: 

YES 

PUNCH LABEL TABLE 

If OCK 1 is depressed the label table is both listed on the printer form and punched in the output tape. 

If OCK 2, 3 or 4 is used, the label table will be listed on the printer form, but will not be punched in 
the output tape. 
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PHASE I - CONDENSED OPERATING INSTRUCTIONS AND REFERENCE LIST 

1. Turn on tape perforator. 

2. Be in READY MODE. 

3. Depress PKA 2 (Load). 

4. Depress MEMORY LOAD switch. 

5. Read Phase I tape in PROGRAM LOADER. 

6. After tape is read in, depress MEMORY LOAD switch. 

7. Depress RESET key to return to READY MODE. 

8. Depress PKA 1. 

9. Depress PKA 2 for Keyboard Mode. 

10. Type total words of memory you intend to use. 

11. Depress any OCK and it will space correctly and stop for you to type the Op code of the first 
instruction. (Col. 22-26 on coding forms.) 

12. Type OP Code. 

13. Use one of the following 3 lists of instructions: 

a. No remarks (Col. 53) 
No label (Col. 16) 

1 ) Depress OCK 1 or 3 

2) If parameters are required, it will stop in each necessary parameter field. Type 
parameter. Depress OCK 1 or 3 after each parameter entry. 

3) The final OCK will space for next Op Code entry. 

b. No label (Col. 16) 
Remarks present (Col. 53) 

1) Depress OCK 4. I 

2) If parameters are required, it will stop in each necessary parameter field. Type I 
parameter. Depress OCK 1 , 2 or 4 after each parameter entry. 

3) Final OCK will space to remarks field. Type remarks. 
Depress OCK 1 to space to next OP code entry. 

c. Label present (Col. 16) 

1 ) Depress OCK 2 . 

2) If parameters are required, it will stop in each necessary parameter field. Type 
parameter. Depress OCK 2 after each parameter entry. 

3) Final OCK will space to label field. Type label. 

4) Ifno remarks, depress OCK 1 to space to next Op code entry. 

5) If remarks present, depress OCK 4. Type remarks. Depress OCK 1 to space to next 
Op code entry. 
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Typing Error 

If mistake made, depress PKA 8 before an OCK. It will print ERROR and will stop in Op code field 
for re-entry of instruction. 

+ and — Increment 

Correction Mode 

1. Turn on perforator and put Source Tape in reader. 

2. Be in READY MODE. 

3. Depress PK 1. 

4. Depress PK 3. 

5. Type memory size and OCK 1 . 

Add To 

1 . Type sequence number before area to be added. 

2. Depress PKA 5. 

3. Program will read source tape, punch new tape, build label tapes. 

4. When indexed sequence number has been reached, . 1 will be printed beside it. 

5. Add new instruction as other original instruction. 

6. If there are additional instructions, depress PKA 5 and type next instruction. 

Changing Source Tape 

1 . Type number to be changed. 

2. Depress PKA 6. 

3. Sequence number will not be punched. 

4. Enter new instructions as original instructions. 

Delete from Source Tape 

1. Type sequence number. 

2. Depress PKA 7. 

Sequence Number Typing Error 

1. Depress PKA 8. 

2. Depress PKA 5, 6 or 7 again. 

To Terminate any Correction 

1. Enter any sequence number larger than the END sequence number then depress PKA 5, 6 or 
7. 
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2. It will read source tape and punch a new one. This will give new symbolic tape and new label 
table. 

PHASE I - DIAGNOSTIC FACILITIES 

Provision is made for the detection and printed indication of errors that may occur in the Assembler 
program. 

ERROR DETECTION AND INDICATION 

The entry of the symbolic language in Phase I, as previously stated, is via the keyboard or paper tape 
reader. Errors are detected as the symbolic entry is made. 

Mnemonic Error Detection 

The mnemonic is entered first in sequence. If the mnemonic is invalid, the OCK used to terminate the 
entry will initiate an error sequence that will space the print head to position 10, print ERROR, align 
the form 1 space, and re-position the print head so that the invalid mnemonic may be corrected. 

Label Error Detection 

The next sequential operation, in the entry sequence of the program, is the entry of a label if required. 
The label error detection consists of determining if the label has been used previously and/or if the total 
number of labels exceeds the maximum of 256. 

Duplicate label validation occurs after the specific symbolic operation has been entered. If the label is 
invalid, the print head is positioned to 10, ERROR is printed, and the printer document is aligned 1 
space and a corrected entry must be made. 

If the maximum of 256 labels is exceeded, the printer document advances to the next form (over fold), 
prints and punches out the contents of the label table up to that point. The assembler program will 
return the system to the ready mode and the correction routine must be used. B 

Parameter Error Detection H 

The parameters are also validated following the termination of their entry. Label-type parameters are not 
validated in Phase I. Separate error detection is used for numeric parameters and alpha parameters. 

Numeric Parameter Error Detection 

Two numeric parameter conditions are validated in Phase I. 

1. Parameter exceeds specified limits (maximum or minimum) value. 

2. Parameter is required and has not been entered. 

In both cases, the validation routine will, upon recognizing the invalid condition, re-initiate the 
parameter entry sequence. However, if a zero parameter is acceptable, it is not necessary to index a 
zero. Leaving the parameter area blank will force the zero entry. 
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Alpha Parameter Error Detection 

An alpha parameter error is detected upon termination of the entry. In an invalid situation, such as 
entering an invalid alpha character, or no entry where an alpha entry is required, the print head will be 
positioned to 10, ERROR is printed, the printer document aligned 1 space and the entire symbolic 
operation sequence must be re-entered. 

Memory Error Detection 

Memory error conditions are: 

1 . The program exceeds the maximum memory available. 

2. A specific point in the program is reached where sufficient memory has been occupied such 
that specifying a REG instruction, with a large parameter, will exceed the maximum memory 
available. 

In both of the above error conditions, the assembler program will return the system to the 
Ready Mode. This condition can only be corrected by use of the correction routine. 

ERROR DETECTION - CORRECTION MODE 

The correction mode features error detection similar to that previously discussed. 
Mnemonic Error 

If an invalid mnemonic is encountered, the validation routine will print the sequence number, label - if 
any - and the mnemonic as it appears in the input tape, align the form 1 space, print INSTR ERROR, 
punch a NOP instruction in the output tape and continue assembly. 

Label Error 

If an invalid label is encountered, the validation routine prints the sequence number, label and 
instruction as it appears on the input tape, aligns the form 1 space, prints LABEL ERROR, removes the 
invalid label, but punches the rest of the instruction in the output tape and continues assembly. 

Parameter Error 

If an invalid PSEUDO Instruction parameter is encountered, the validation routine prints the sequence 
number, label, and instruction, aligns the form 1 space, prints PARMTR ERROR, punches the 
instruction in the output tape and continues. 

PHASE I - OUTPUT 

The output of Phase I of Assembler I consists of a print-out and a punched paper tape (source tape). 

PHASE I - PRINT-OUT 

The Phase Print-Out is the same format as the Phase I output tape. It is in two sections, the first is a 
listing of the Symbolic operations and the second a listing of the label table With memory addresses, as 
illustrated in Exhibit I. 
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ERROR 





MEMORY 512 










EXTMEM YES 










PAGE51 YES 








1 




NOTE 








2 




LPNR 


PMASK 






3 




LPKR 


PKEYS 






k 


START 


CLM 


TOTAL 






5 




AL 


1 






6 




POS 


LIST 






7 




PKA 


12 






8 




NKRCM 


AMOUNT 






9 




PNS- 
SK 


PRINT 
J 






10 




SK 


K 


2 


2 


11 




ADM 


TOTAL 






12 




PC- 


. 






13 




EX 


K 


2 


1 


14 




PCP 








15 




BRU 


START +1 






16 


PRTSUB 


SRJ 


COMR 






17 




PC- 


C 






18 




PC* 


S 






19 




BRU 


START +1 






20 


PRTOT 


SRJ 


COMR 






21 




PC- 


CR 






22 




PC+ 


*■*» 






23 




BRU 


START 






2k 


COMR 


TRA 


TOTAL 






25 




PNS- 


PRINT 






26 




POS 


SYMBOL 






27 




SRR 


1 






28 




WORD 








29 


PKEYS 


BRU 


PRTSUB 






30 




BRU 


PRTOT 






31 


PMASK 


MASK 


z,zzz,zzz, 


ZZZ.ZZZ, 


.DD 


32 


TOTAL 


REG 


1 






33 


AMOUNT 


DEFT 


15 







3k 


PRINT 


DEFT 


14 







35 


LIST 


DEF 


10 






36 


SYMBOL 


DEF 


32 






37 




END 









ADDING MACHINE 



TO SUBTOTAL AND TOTAL 
LIST OCK 1 = AMOUNT 



OCK 2 = NUMBER 



PRINT SUBTOTAL 



PRINT TOTAL 



COMMON TOTAL ROUTINE 



ON 
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PHASE I - OUTPUT TAPE 

The output tape is created in two sections. The first section is the symbolic operation codes, complete 
with parameters and remarks, with the addition of a sequence number and the decimal equivalent of the 
actual location of the instruction in memory, punched in USASCII. 

The format is: 

Sequence Number 

Decimal equivalent of the actual memory location of the operation. 

Label (If entry is labeled) 

Symbolic Operation Code 

Parameters 

Remarks 

The second section of output tape (if specified by option) is separated from the first section by 
approximately ten inches of unpunched tape. This is the label table and is punched in compact format 
hexadecimal which is the same format punched for the object program. 

The format is 
Label 
Memory Location 

PHASE II 

Phase II of Assembler I used a symbolic (source) paper tape as input and provides an object program 
tape which operates on a Series L/TC computer. It also provides a program listing with the object code 
as well as the symbolic code for each instruction and the absolute memory assignment. Phase II is also 
equipped with diagnostic facilities for the detection and indication of Phase II errors. 

PHASE II - INPUT 

The input to Phase II of the assembler program is the label-table tape, which has been separated from 
the symbolic tape and loaded via the program loader and the symbolic operation tape (source tape) 
which is mounted on the optional A 581 paper tape reader and entered under assembler program 
control. 

PHASE II - OPERATING INSTRUCTIONS 

The Phase II Assembler program must first be loaded into memory using the standard program load 
procedure. In addition, the same type of continuous pin feed forms must be used, with the forms 
positioned with left edge at position 5. If Phase II is being run immediately after running Phase I, it is 
not necessary to load the LABEL TABLE into memory. If Phase II is being run at any other time, it 
will be necessary to load the LABEL TABLE. This table is at the end of the source tape which is the 
output from Phase I. The table is separated from the source tape (sprocket holes only), is punched in 
compact hexadecimal format and must, therefore, be loaded via the program loader. When this 
procedure is complete, the RESET KEY must be depressed to return the machine to the READY 
MODE. 
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Start 

PKA 1 The program will stop at an Alpha Keyboard entry position to permit the typing of up to 6 
alpha characters for any identification purposes desired. 

At this point, the Symbolic output (source) tape from Phase I must be loaded on the A 581 
tape reader and both the tape reader and tape punch switches turned on. 

Depression of any OCK will cause the program to enter the automatic mode. This mode reads 
the source tape. Complete documentation is printed out, including the hexadecimal object 
program coding and all remarks. An object program will also be punched out. 

The Assembler program Phase II will automatically put the machine into the READY MODE, 
when the Pseudo-Op END at the end of the source tape is read. 

PKA 8 This PK effects an interrupt. Operation can be resumed by the use of any OCK. 

PHASE II - CONDENSED OPERATING INSTRUCTIONS AND INDEX 

1. Turn on tape perforator. 

2. Be in READY MODE. 

3. Depress PKA 2 (Load). 

4. Depress memory load switch. 

5. Read Phase II tape in PROGRAM LOADER. 

6. After tape is read in, depress MEMORY LOAD switch. 

7. Depress RESET key to return to READY MODE. 

8. At this point, if Phase I has not been run immediately prior to this, it will be necessary to 
load the label-table into memory using the same load procedure as in loading Phase II above. 

Then return to READY MODE. M 

9. Depress PKA 1. I 

10. Type up to 6 alpha characters for program identification and then OCK 1. 

11. Insert symbolic tape into reader and depress READ switch. 

12. This will give you a complete program listing and object tape. 

13. If you have error in program it will be necessary to go to Phase I documentation for changes 
or to hexadecimally change program. 

PHASE II - ERROR DETECTION AND INDICATION 

As stated previously, the input to Phase II is the output tape, or source tape, from Phase I. 

Error detection in Phase II is supplemental to the error detection in Phase I and is designed to validate 
the assignment of actual machine language, which is function of Phase II, plus the provision to indicate 
the possibility of machine-inflicted error, and the possibility of remote combination of programs vs 
machine logic which could cause misinterpretation of the symbolic entries. 
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ON 



WORD OBJECT 
SYL CODE 



F808 

1 FC07 

2 D809 

3 EDOI 

1 EB09 

1 F603 

2 AOFO 

3 D1EO 

2 4294 

1 8009 

2 C52D 

3 4594 

3 C123 

1 7C00 

2 2805 

3 C543 

4 C453 

1 7C00 

2 2805 

3 C55D 

5 C42A 

1 7800 

2 3809 

3 D1E0 

6 EB1F 
1 0400 



7 7803 
1 7804 



SEQ 

NO. 


SYM. 
LOC. 


MNEM 
OP. CODE 


A-PARAMETER 
LABEL INC 


1 
2 
3 

5 


START 


NOTE 

LPNR 

LPKR 

CLM 

AL 


PMASK 
PKEYS 
TOTAL 
1 


6 

2 

9 




POS 
PKA 
NKRCM 
PNS- 


LIST 
12 

AMOUNT 
PRINT 


10 
11 
12 

13 




SK 
ADM 
PC- 
EX 


K 
TOTAL 

m 

K 


14 
15 
16 
17 


PRTSUB 


PCP 
BRU 
SRJ 
PC- 


START +1 

COMR 
C 


18 
19 
20 
21 


PRTOT 


PC+ 
BRU 
SRJ 
PC- 


S 

START +1 
COMR 

CR 


22 

23 
24 
25 


COMR 


PC* 
BRU 
TRA 
PNS- 


START 
TOTAL 
PRINT 


26 
27 
28 




POS 
SRR 
WORD 


SYMBOL 
1 


29 
30 
31 


PKEYS 
PMASK 


BRU 

BRU 
MASK 


PRTSUB 
PRTOT 

z,zzz,zzz,z 



B- C- 
PAR PAR 



2 
2 



2 
1 



LABEL 
ADDR. 



8 
7 
9 



10 

15 
14 



3 
5 2 



3 
5 2 



2 
9 
14 

32 



3 2 

4 2 



PAGE 1 
REMARKS 

ADDING MACHINE 




TO SUBTOTAL AND TOTAL 
LIST OCK 1 = AMOUNT 



OCK 2 = NUMBER 



PRINT SUBTOTAL 



PRINT TOTAL 



COMMON TOTAL ROUTINE 
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Mnemonic Error Detection 



The mnemonic is validated again in Phase II. At this particular point in assembler program progression 
the potential error possibility is the misreading of the mnemonic as a result of a mispunch, some 
internal system failure or reader failure. In any event, an invalid mnemonic in Phase II is an irrecoverable 
error and will cause the validation sequence to return the system to the ready mode. 

Parameter Error Detection 

Parameters are again validated in the same manner as described in Pages 5-xx through 5-xx. In addition, 
if a label is used to define a parameter, the actual value of the label is validated. 

For all parameter errors, except label errors, the word ERROR is printed starting in position 45, the 
printer escapes one space and PARMTR (parameter) is printed. 

In the event of a parameter-label error, the word ERROR is printed starting in position 45, the printer 
escapes one space and LABEL is printed. 

For all instructions that are in error, a NOP instruction is substituted, printed out in the instruction 
sequence, and punched in the object program tape. The end result is that the object program tape 
contains NOP instructions instead of invalid instructions; plus, the program provides documentation 
which defines the location and type of parameter error. 

CORRECTION ROUTINE PHASE II 

Phase II errors are corrected by using the Source tape (tape output from Phase I) and the Assembler 
Phase I correction routine, or correcting the Symbolic language and restarting the entire program. 
Corrections m the object program can be made by using the Memory Modify service routine with a 
corrected object tape generated with the Punch from Memory service routine. 

PHASE II - OUTPUT 

The output from Phase II of Assembler I consists of a print-out and an object program tape. I 

PHASE II - PRINT-OUT 

The Phase II print-out is a complete print-out of the object program along with explanatory information 
The format is illustrated by Exhibit II. 

PHASE II - OUTPUT TAPE 

The Assembler program Phase II output tape is the object program tape and is punched in compact 
hexadecimal format. It contains the complete program, in machine language, ready to be loaded directly 
into the Series L/TC computer. 
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SECTION 
OBJECT PROGRAM LOADING 

MEMORY LOADER DEVICE 

The memory loader is a special purpose paper tape reading device which .automatically loads programs 
into memory. The memory loader is located at the lower left-hand corner of the keyboard. It contains a 
self-threading paper tape cartridge (removable), a feeding device, and a tape reader to read program tape 
into memory. This device is under control of the Memory Load Switch (enabled by PK2-(load) - in the 
Ready Mode). 

The Memory Loader is capable of reading program tape at a rate of 15.5 codes per second. Program 
tape (8 channel) is inserted into the lower slot of the self-threading tape cartridge with the reference 
edge (three punched holes below the feed holes) of the tape to the right. The tape is ejected through 
the upper slot. 

This device is used only to load object tapes for the initial loading of memory. 
A 581 PAPER TAPE READER 

Load the Reader Memory Load Service Routine using the procedure outlined under Memory Loader 
Device. The Reader Memory Load Service Routine permits the loading of an object program paper tape 
with the paper tape reader. 

If the machine is "off," depress Power-On Button (30 seconds to Ready Mode) or if machine is on, 
depress READY button to return to READY mode. 

Turn the tape reader on. Load the object program paper tape to be read. Depress Read Key on Tape 
Reader. Depress PKA 3 (utility key). The tape will be read and the object program loaded into memory. 
The loading will stop when the tape has been completely read. Depress the ready button to exit the 
routine. 

When the paper tape reader is used to read in object tapes assembled on the B 5500, a special L/TC 500 
utility program must be used instead of the Reader Memory Load Service Routine. See the section 
entitled "L/TC 500 Assembler IV for B 5500 Systems." ■ 

MEMORY LOAD (80-COLUMIM CARD) | 

This Memory Load Utility Routine permits program to be loaded from 80-column cards. This routine 
resides in the Utility Track (Track 2, Block 2 beginning with word number 578) and hence cannot be 
resident in memory along with any other Utility Routine that would also occupy the same memory 
space. 



NOTE: This routine must be resident in the Utility Track to permit use of the LCD instruction. 
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THE PROGRAM CARD FORMAT 



CardC 


Column 


1- 


6 




9 


11- 


10 


11- 


■15 




16 


17- 


•24 


25- 


•32 


33- 


•40 


41- 


-48 


49- 


-56 


57- 


-64 


65 


-72 


73 


-80 



Program Identification (Alpha) 

Beginning Word Number (hexadecimal value for word to 255) 

Number of Program Words on Card (Decimal 1 to 8) 

No Significance - but are included in "hash total" 

Block Number 

Block = blank card column 

Block 1 = decimal 1 



Up to 8 words of program 

Each word occupies 8 card columns. 

Each card column contains binary value for 2 hexadecimal digits of 
word. 

The Memory Load Program will accumulate a "hash total" of all cards read. This "hash total" and the 
Program Identification (ID) may be printed out at the end of the load routine if the operator so desires. 

The program cards will load into memory at the rate of approximately 102 cards per minute. Each 
program card may contain from 1 to 8 words of program. 

80-COLUMN CARD MEMORY LOAD OPERATING INSTRUCTIONS 

1. The Card Memory Load Routine must be loaded into memory using the Memory Loader 
Device as explained previously. 

2. From a READY mode, depress PKA 3. If the program deck has already been placed in the 
Card Reader supply hopper and the RESTART button depressed, the cards will be read and 
loaded into memory. When the last card is read and the supply hopper is empty, the Reader 
Condition Indicator on the Series L will be turned on. The operator has the following choices: 

a. If more cards are to be loaded, place them in the hopper and depress RESTART Key. 

b. If the Program ID and Hash Total are to be printed, depress ANY key on either 
keyboard. The Hash Total will print followed by the Program ID and then the machine 
will return to the READY mode. 

Depress the READY push button and the machine will return to the READY mode 
immediately without printing either the Hash Total or the Program ID. 



c. 



NOTE: 

1. This routine destroys the contents of the Accumulator. 

2. The program ID is stored in word 01 during loading. Thus, if program data must be loaded in 
word 01, that program card must be placed as the last card in the deck. 
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READING PROGRAM CARDS 





OP CODE 


A 


LOAD MEMORY FROM CARD 


LCD 


0-255 


See Page 2-96. 







BCL CARD MEMORY LOAD OR TRANSLATE BCL CARD FORMAT TO L CARD LOAD FORMAT 
(B 5500/B 300 ASSEMBLER OUTPUT) 

This program will permit memory to be loaded from cards created on a B 5500 or a B 300, or will 
permit these cards to be read and new cards punched in the Series L Card Memory Load format 
(compact hexadecimal). 

This Utility program occupies the Utility Track (Track 2, Block 2) and hence cannot be resident in 
memory along with any other Utility Routine that also would occupy the same memory space. 

In addition it occupies words 192 to 223 (Track 6 of Block 0). If the Memory Load portion of this 
Utility program is used, Track 6 will be overlayed with any program being loaded into this part of 
memory. 

A Card Reader Style A 595 and a Card Punch Style A 142 are required. The Card Punch is only 
required if the translation from BCL card to Series L hexadecimal card format is needed. 

OPERATING INSTRUCTIONS 

1. After loading Utility Program, use PKA 3 from the READY Mode. Program will stop on a 
Numeric Keyboard. The following choices are available. BCL Card Deck must be loaded in 
Card Reader. 

OCK 1, 2 or 3 - MEMORY LOAD 

OCK 4 - PUNCH IN L CARD FORMAT 

A card with a zero punched in card column 12 will cause the machine to return to the 
READY Mode. _ 

2. If the Card Punch is used, a card must be positioned under the Read Station as well as the I 
Punch Station. The print switch should be in the off position. 

3. The card with the zero punch in row 12 will be created by the B 5500 or B 300 Assembler. If 
it is lost, it should be replaced before running this Utility Program. A manual return to the 
READY Mode may cause loss of data. 

If cards are not present in the Card Reader, the Reader Condition Indicator light is turned on, flag Rl is 
set, and the instruction is held up pending operator action. 

The 12 positions of each card column are compressed into 8 bits during reading to permit placing that 
code into 2 digits of memory; however, that 8 bit format does not conform to the internal code set. 
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Therefore, the code undergoes translation when accessed by the other instructions described in this 
section. The card codes are compressed into 8 bits in the following manner: 

Character Position in Card Read Area 
Card Column Upper ^ ffits Lower Digit Bits 

Punching 8 421 8421 

12 X 

11 X 

X 

1 
2 
3 
4 X 



X 



X 
X 



5 



X X 



6 X X 

7 XXX 

8 X 

9 X 

PUNCHED PAPER TAPE OBJECT TAPE CODE 

An object tape generated by Phase II of an assembly will look like the example on Page 6-5. Each 
channel on the tape is made up of eight bits - four upper bits and four lower bits. Each element 
containing instructions consist of eleven columns. 

The first column contains the start of message indicator; an eight and two bit, in the upper four bits 
and the block number in the lower four bits. The block number is zero for words 0-255 and one for 
words 256-512. 

The second column contains the word number and may use all eight bits or just a couple of the bits. 
For example, word 21 would be represented by: 

• • • * * * 

8 7 6 5 4 3 2 1 channels; word 255 by 8 7 6 5 4 3 2 1 channels. 

The next eight columns contain the four syllables of the word, with one instruction per syllable. Each 
character of an instruction occupies four bits so that one instruction takes up two columns. The first 
syllable of a word, the "0" syllable, follows the word number, so that the sequence of syllables on the 
tape is 0, 1, 2 and 3 in that order. 

The last column of the element contains an end of message code in the upper four bits and parity bits 
in the lower four bits. The end of message code, a four and one bit, is used most often as the code in 
the last column of the element. But sometimes an end of word code, an eight, four and two bit, is used 
as the code in the last channel instead of the end of message code. Either one or the other of the two 
codes will be used as terminating codes on a tape; but both codes are not used on the same tape due to 
the nature of the tape generator. 

The lower four bits of the last column contain parity bits. Parity is even on the TC and L series. If a bit 
is punched in the third channel, binary value four, of the tape, that means that the total number of 
punches in the two channels with a binary value of four (i.e., channels three and seven) is odd. For 
example, look at the example on the next page, word 261. There is a parity punch in the binary value 
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PUNCH PAPER TAPE COMPACT OBJECT CODE 



CHANNEL 



START 
MESSAGE 



END OF 
WORD 
START 
MESSAGE 



END OF 
MESSAGE 




SY E 



SPROCKET FEED HOLES 

i 

8 7 6 5 4 3 2 1 

.LU_± r l_»_i_U. 



8 
SY 1 F 



1 



SY 2 E 



SY 3 A 



D 
SY 4 





SY 1 




SY 2 7 




SY3 D 



I 

t- 

_l_ 

I 



I 



t T t t f 

8 4 2 18 



J L 



" DIRECTION OF 
TAPE FEED 



BLOCK 1 
WORD 5 



t t t 

4 2 1 

~1 



3 
D 
2 

7 

B 

B 

6 



261 



A610 EB1B F782 ED03 



PARITY 

BLOCK 1 
WORD 6 



262 



D405 7505 0900 46D0 



I 



PARITY 
BINARY VALUE 



UPPER 



LOWER 
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PUNCH PAPER TAPE COMPACT OBJECT CODE PUNCHED FROM MEMORY 



SPROCKET FEED HOLES 



CHANNEL 



START 



MESSAGE 




SY OE 



END OF 
WORD 



END OF 
MESSAGE 



8 
SY 1 F 


1 

SY 2 E 


1 
SY 3 A 




D 
SY0 4 



SY 1 



SY 2 7 



SY 3 D 





8 7 6 5 4 i 

_i J___U__ 
_•__•___.! 


► 32 1 

•J_tJ_. 

• 
______ 


• • • • « 
• 

• • « 


• • 
• • • 

• 

• • 


• 
• • 


» • • 


• • • ! < 


» • 


• • • 
• 

• < 

• • • 

• • • 


» • • 

• 
» • • 
1 • • 

> • • 

> • 


• •:• < 


1 • • 


Mtfl< 

8 4 2 18, 


» t ♦ t 

1 4 2 1 



DIRECTION OF 
TAPE FEED 

BLOCK 1 



J L 



WORD 5 



261 



A610 EB1B F782 ED03 



PARITY 



262 



D405 7505 0900 46D0 



PARITY 



BINARY VALUE 



UPPER 



LOWER 
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four of the four lower bits. Add up the punches in channels three and seven, including the punches in 
the block number and the word number. There are seven punches which is odd so the one punch in the 
parity block makes it evert. 

An object tape created by using the Punch from Memory Utility Routine will look like Example 2. 
(Example 2 is basically the same as Example 1 except for three items. The differences in Example 2 are: 

(1) There is only one word number punched — the number of the first word punched from memory; 

(2) Each word will have an End of Word code (an 8,7 and 6 punched in the upper four bits of the 
column) except for the last word which will have an End of Message (a 4 and 1 punch in the upper four 
bits of the column.) (3) Example 2 does not contain two columns — the start of message, block column 
and the column containing the word number. 
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APPENDIX A 



ACCESS TIME 

ACCUMULATOR 

ALPHA CHARACTER 
ALPHANUMERIC CHARACTER 

ASSEMBLER 



BASE WORD 
BINARY CODE 

BLOCK 
BRANCH 

BUFFER 

CARD FIELD 

CHARACTER 
CLEAR MEMORY WORD 
CODING FORM 
COMPUTER 

CONSTANT 
CONTROL AREA 



GLOSSARY 

The amount of time required for a computer to locate and 
transfer a character of data from its storage position and 
make it available for processing. 

A working numeric memory location containing 15 digit 
positions and a flag position. 

A character chosen from A-Z. 

A character chosen from A-Z or 0-9 and other specially 
designated characters. 

A program written to convert a symbolic program to a 
corresponding program in machine language. Principally 
designed to relieve the programmer of the problem of 
assigning actual storage locations to instructions and data 
when coding a program and to permit the use of mnemonic 
operation codes rather than numeric. 

The first word in a table. 

A coding system in which successive digits reading from right 
to left are interpreted as successive powers of two. 

A memory block consists of 256 words. 

The point in a program at which the machine will proceed 
with one or two or more existing possible routines according 
to existing conditions and instructions. 

A temporary storage area used to hold data until the data 
can be accepted for processing. 

A set of card columns fixed in number and position into 
which the same classification of information appears. 

A graphic symbol of any sort. 

A memory word consisting of zero. 

A form upon which coding is placed. 

A machine for carrying out calculations and performing 
specified transformations of data. 

A magnitude which does not change its value. 

The area which contains the firmware which determines 
system control functions. 
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APPENDIX A (cont'd) 



DEBUGGING 

DIGIT 

DOCUMENTATION 

ERROR 



FIRMWARE 



FLAG 



FORMAT 

HARDWARE 

INPUT 

INSTRUCTION 

INTEGER 

KEYBOARD BASE REGISTER 

LABEL 

LEAST SIGNIFICANT DIGIT 
POSITION 

LEFT JUSTIFY 
LOGIC 



The process of removing problems from the program so as to 
meet the program specifications. 

Any of the figures 0-9. 

The explanatory remarks included by a good programmer. 

The amount of precision lost in a quantity. The difference 
between an accurate quantity and its calculated 
approximation. Errors occur in numerical methods; mistakes 
occur in programs, coding, data transcription, and operation; 
malfunctions occur in computers. 

A control program, stored in the systems memory. The 
firmware identifies each instruction used by the program and 
selects the proper "micro string" to perform the functions of 
the instruction. 

An indicator which is set or reset upon execution of certain 
instructions, which provides a test factor to determine 
whether or not the conditions specified by the program exist, 
so that alternate paths of the program may be selected. 

An arrangement of information on a form or into storage. 

Physical equipment. 

The information fed into a computer system, in the form of 
numbers or letters, from punched paper tapes, punched 
cards, keyboard, etc. 

The information which tells a machine where to obtain the 
operands, what operations to perform, what to do with the 
result, and sometimes, where to obtain the next instruction. 

A whole number. 

Specifies the starting memory location in which succeeding 
information will be stored. 

A set of characters identifying an absolute machine address. 

The position of an Accumulator word or a memory word, 
if the word is numeric. In an alpha word, the position is 
the most significant character position . 

To position a field to begin at the left-most margin. 

A reasonable analysis of the procedures followed in solving a 
problem. 
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APPENDIX A (cont'd) 



LOGICAL COMPARISON 

LOGICAL OPERATION 

LOOP 

MACHINE LANGUAGE 
MACRO INSTRUCTION 

MAIN MEMORY 

MASK 
MASK WORD 

MEMORY LOCATION 

MICROSECOND 

MILLISECOND 

MNEMONIC OPERATION CODE 

MOST SIGNIFICANT DIGIT 
POSITION 

MULTIPLICAND 

MULTIPLIER 

NANOSECOND 
NEGATIVE VALUE 
NORMAL AREA 

OBJECT PROGRAM 



The consideration of two things with regard to some 
characteristic, to obtain a yes if they are the same, or a no if 
they are different. 

A computer operation of comparing, selecting, or taking 
alternative action. 

A number of instructions which occur sequentially, a given 
number of times. 

A code that the computer can recognize and execute. 

A main memory instruction which serves to activate a series 
of micro instructions contained in firmware. 

1,024 words subdivided into the control area and the normal 
area. 

A print format for numeric values. 

A word of memory containing mask codes which define print 
format. 

A component of the computer in which memory is stored. 

A millionth of a second (.000001 = ms.) 

A thousandth of a second (.001 seconds). 

See operation code. 

The highest digit position of an Accumulator word or a 
memory word, if the word is numeric. In an alpha word, the 
highest position or the > position is the least significant 
character position. 

The quantity which is multiplied by each digit of the 
multiplier in the operation of multiplication. 

The operand which controls the repetitive addition of the 
multiplicand in the operation of multiplication. 

A billionth of a second. 

A value less than zero. 

An area in memory used to store the users programs which 
are written with the macro instructions. It is also used to 
store constant data, messages, and for accumulating totals. 

A program in machine language resulting from the translation 
of a source program by an assembler. 
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APPENDIX A (cont'd) 



OPERATION CODE 
OUTPUT 
PAPER TAPE 

PAPER TAPE SOURCE PROGRAM 

PARAMETER 

PARITY CHECK 

PRINT HEAD 
PROGRAM COUNTER 

PROGRAM KEY 

PROGRAM KEY BASE REGISTER 

PROGRAM KEY TABLE 

POSITIVE VALUE 
PSEUDO INSTRUCTION 

PUNCH CARD SOURCE PROGRAM 
READ IN 
RIGHT JUSTIFY 
ROUTINE 

SAFEGUARD SYMBOL 
SEQUENCE NUMBER 
SHIFT 



A symbolic abbreviation for a machine code which controls a 
computer function. 

The results of computer operations in the form of punched 
cards, punched paper tape, or printing, etc. 

A specially treated strip of paper in which a pattern of holes 
is punched, which in combination with blank spaces 
represent numbers and letters. 

A source program punched on paper tape. 

A quantity which may be assigned different values. 

A summation check in which the bits, in a character or word 
are added and the sum checked against a single previously 
computed parity digit. 

The print ball. 

A special register which contains the memory address being 
executed. 

A key which allows insertion of an arbitrary instruction in 
the program. 

A register containing the first word of the word program 
key table. 

An area of memory containing instructions assigned to 
Program Keys. 

A value greater than zero. 

An instruction designed to provide information to an 
assembler program. 

A source program punched on cards. 

To place data in storage at a specified address. 

To position a field to terminate at the right most margin. 

A set of instructions arranged in proper sequence to cause a 
machine to perform a desired operation. 

Commonly referred to as the dollar sign ($). 

A number identifying the desired order of operations. 

To move an ordered set of characters one or more places to 
the right or left. 
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APPENDIX A (cont'd) 



SIGNIFICANT DIGIT 
SOFTWARE 

SOURCE PROGRAM 

STORE 

SYMBOLIC PROGRAM 

TRACK 

TRANSFER 

TRANSLATE 

UNPACK 

UTILITY PROGRAM 

VARIABLE LENGTH FIELD 

WORD LENGTH 
WORD NUMBER 
WORD OF MEMORY 
WORKING STORAGE AREA 



ZERO 



ZERO SUPPRESSION 



Any digit (except a zero in places higher than the highest 
order non-zero digit) in the expression of a quantity. 

The material supplied by a computer manufacturer along 
with the actual equipment (Hardware) i.e., programs, service 
routines, and operating manuals. 

A program written in other than machine language, intended 
for automatic translation into machine language. 

To transfer information to a place from which the unaltered 
information can be obtained at a later time. 

The use of arbitrary symbols to represent addresses in order 
to facilitate programing. 

A track consists of 32 words. 

To convey information from one location to another. 

To convert information from one language to another 
without significantly affecting the meaning. 

To separate a machine word into parts according to fields of 
information. 

A program which has a use in common to a number of 
different and unrelated, programs, yet is not integral to any 
program, i.e., trace. 

A field in which the number of characters within the record 
are not restricted to a given number of positions. 

The number of symbols that constitute a word. 

A memory address or memory location. 

16 digits (64 bits) used to store information. 

A portion of storage in which a data item may be processed 
or temporarily stored. The term often refers to a place in 
storage used to retain intermediate results of calculations 
which will not appear as direct output from the program. 

The integer represented by the character 0, having the 
property that multiplied by any number and divided by 
any number is 0. 

The elimination of non-significant zeros to the left of the 
integral part of a quantity before printing is begun. 
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APPENDIX B 



GP 300 INSTRUCTIONS TO MACHINE LANGUAGE 



Appendix B provides the hexadecimal machine language code for each GP 300 instruction and an 
alphabetical listing for the GP 300 instruction. 

Table B-3 of Appendix B provides hexadecimal values for decimal numbers between and 511. 

If a table is not available, the desired value (for values between and 255) may be calculated with the 
following chart and two simple procedures. 

-If the value is between 0-15, convert by this chart: 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


decimal 





1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 


hexadecimal 



1. Decimal to hexadecimal conversion: 

Divide the decimal value by 1 6. 

Insert the hexadecimal equivalent from above chart as the left most digit of the two digit 
number. 

Insert the hexadecimal equivalent of the remainder as the right most digit of the two digit 
number. 

Example: What is the hexadecimal equivalent of the decimal value 255? 

255 + 16 = 15 with 15 remainder 

So 255 must be represented as FF in hexadecimal notation. 

2. Hexadecimal to decimal conversion: 

Multiply the decimal equivalent of the left most digit of the two digit hexadecimal number by 
16. 

Add the decimal equivalent of the hexadecimal value in the right most position to the 
previous sum. 

Example: What is the hexadecimal value 2 A equivalent to in decimal notation? 

2 x 16 = 32 

A = 10 (see above chart) 

32 + 10 = 42 

The machine language code for a GP 300 instruction consists of 4 hexadecimal digits. These digits are 
identified as Op Code Upper, Op Code Lower, Parameter Upper, and Parameter Lower. 

Example: 

The machine language code for AL 5 is ED05. 
E is the Op Code Upper. 
D is the Op Code Lower. 
is the Parameter Upper. 
5 is the Parameter Lower. 

In some cases the Op Code Lower is incremented by 1 for word locations above 255 (See Table B-l). 
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APPENDIX B (cont'd) 



TABLE B-1 



INSTRUCTION 


MACHINE LANGUAGE CODE 


REFERENCE 


OP CODE 


PARAMETER 


UPPER 


LOWER 


UPPER 


LOWER 


ADA 


8 


8 


0-F 


0-F 


1 


ADIR 


5 


4 


0-F 


0-F 


2 


ADK 


8 


F 


0-E 


0-9 




ADM 


8 





0-F 


0-F 


1 


AL 


E 


D 


0-F 


0-F 




ALARM 





9 


8 







ALR 


E 


F 


0-F 


0-F 




ALTO 


E 


9 


0-F 


1-F 




ALTP 


E 


5 










AR 


E 


E 


0-F 


0-F 




ARTO 


E 


A 


0-F 


1-F 




BRU 


7 





0-F 


0-F 


3 


CC 


E 


c 





- 




CDC 


B 


2 


1-F 


0-9 




CDV 


B 


3 


1-F 


0-9 




CHG 


6 


6 


- 


- 


5 


CLA 


8 


E 


0-E 


0-9 




CLM 


D 


8 


0-F 


0-F 


1 


CPA 


D 


A 


0-F 


0-F 


1 


DIR 


5 


C 


0-F 


0-F 


2 


DIV 


9 


A 


0-F 


0-F 


1 


DUP 


E 


1 


0-5 


0-F 




EAM 


A 


9 


0-9 


0-F 


8 


EX 


4 


- 


- 


- 


4,5 


EXE 


4 


- 


- 


- 


4,5 


EXL 


6 


- 


0-F 


0-F 


4 


EXZ 


4 


- 


- 


- 


4,5 


IIR 


5 


8 


0-F 


0-F 


2 


INK 


9 


E 


0-E 


0-F 




IRCP 


1 


A 


0-F 


1-F 




LIR 


5 





0-F 


0-F 


2 


LCD 


C 


D 


0-F 


0-F 


1 


LCFR 


D 


C 


0-F 


0-F 




LKBR 


F 





0-F 


0-F 


2 


LLCR 


E 





0-F 


0-F 


1,10 
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APPENDIX B (cont'd) 



INSTRUCTION 


MACHINE LANGUAGE CODE 


REFERENCE 


OP CODE 


PARAMETER 


UPPER 


LOWER 


UPPER 


LOWER 


LLLR 


E 


4 


0-F 


0-F 




LOD 


6 


4 


- 


- 


5 


LPF 


3 


4 


A 


D 




LPKR 


F 


C 


0-F 


0-F 


1 


LPNR 


F 


8 


0-F 


0-F 


1 


LPR 


3 


2 


4 


A 




LRA 


3 


4 


B 


1 




LRBR 


1 


8 


0-F 


0-F 


1 


LRCR 


E 


2 


0-F 


0-F 




LRLR 


E 


6 


0-F 


0-F 




LSA 


3 


4 


B 


2 




LSN 


3 


4 


A 


7 




LSR 


6 


4 


2 


0-F 




LTN 


3 


4 


A 


6 




LXC 


C 


D 


0-F 


0-F 




MOD 


6 











2 


MUL 


8 


A 


0-F 


0-F 


1 


MULR 


8 


C 


0-F 


0-F 


1 


NK 


A 


6 


0-F 


0-F 




NKCM 


A 


2 


0-F 


0-F 




NKR 


A 


4 


0-F 


0-F 




NKRCM 


A 





0-F 


0-F 




NOP 





8 










OC 


E 


8 


0-F 


0-F 




OFF 





9 


1 







PA 


c 


8 


0-F 


0-F 


2 


PAB 


1 


D 


0-9 


0-F 


8 


PBA 


B 


C 


- 


- 




PC 


C 





- 


- 


6 


PC+ 


C 


4 


- 


- 


6 


PC- 


C 


5 


- 


— 


6 


PCP 


C 


1 


- 


- 


6 


PKA 


F 


6 


0-F 


0-F 


7 


PKB 


F 


7 


0-F 


0-F 


7 


PN 


D 


4 


0-E 


0-F 




PNS+ 


D 





0-E 


0-F 




PNS- 


D 


1 


0-E 


0-F 




POS 


E 

. 


B 


0-9 


0-F 


8 
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APPENDIX B (cont'd) 



INSTRUCTION 


MACHINE LANGUAGE CODE 


REFERENCE 


OPCODE 


PARAMETER 


UPPER 


LOWER 


UPPER 


LOWER 


RCD 


C 


C 










RCP 


1 


C 


0-F 


0-F 




REAM 


B 


9 


0-9 


0-F 


8 


REL 





1 










REM 


3 


A 


4 


1 




RNK 


B 





0-F 


0-F 




RPF 


3 


c 


A 


D 




RPR 


3 


A 


8 


A 




RR 





7 










RRA 


3 


C 


B 


1 




RSA 


3 


C 


B 


2 




RSN 


3 


c 


A 


7 




RST 


6 


5 


- 


- 


5 


RTH 


3 


c 


A 







RTK 


B 


c 


0-9 


0-F 


8 


RTKM 


B 


D 


0-9 


0-F 


8 


RTN 


3 


C 


A 


6 




RXEAM 


B 


B 


0-9 


0-F 


8 


RXTK 


B 


E 


0-9 


0-F 


8 


RXTKM 


B 


F 


0-9 


0-F 


8 


SCP 


1 


4 


0-F 


0-F 




SET 


6 


7 


- 


0-F 


"5 


SK 


4 


- 


- 


- 


4,5 


SKE 


4 


- 


- 


- 


4,5 


SKL 


6 


- 


0-F 


0-F 


4 


SKZ 


4 


- 


- 


- 


4,5 


SKP 


E 


3 


0-5 


0-F 




SLRO 





2 


0-E 


0-E 




SLROS 





3 


0-F 


0-F 




SRJ 


2 





0-F 


0-F 


3 


SRR 





4 





0-3 


9 


STOP 
















SUA 


9 


8 


0-F 


0-F 


1 


SUK 


9 


F 


0-E 


0-9 




SUM 


9 





0-F 


0-F 


1 


TAIR 


9 


C 





0-3 




TK 


A 


c 


0-9 


0-F 


8 


TKM 


A 


D 


0-9 


0-F 


8 


TRA 


3 


8 


0-15 


0-F 


1 


TRAB 


1 


5 





0-F 




TRB 


1 


E 





1-F 




TRBA 


1 


B 





1-16 




TRCA 


B 


8 





0-F 
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APPENDIX B (cont'd) 



2. 



3. 



For word number 256-511 add 1 to the Op Code Lower 
9+l=A A+1=B B+1=C C+1=D D+1=E E+1=F 
Modify Op Code Lower as follows: 



INDEX REG. NO. 




4 


1 2 3 


ADD TO OP LOWER 





1 2 3 


Modify Op Code Lower as follows: 




Syllable 


WD. NO. 




OP LOWER 





0-255 







1 


0-255 




4 


2 


0-255 




8 


3 


0-255 




C 





256-511 




1 


1 


256-511 




5 


2 


256-511 




9 


3 


256-511 




D 





INSTRUCTION 


MACHINE LANGUAGE CODE 


REFERENCE 




OP CODE 


PARAMETER 




UPPER 


LOWER 


UPPER 


LOWER 




TRCB 


1 


6 


0-F 


0-F 






TRCM 


B 


9 





0-F 






TRF 


1 


7 


0-F 


0-F 






TRM 


3 





0-F 


0-F 






TSB 


1 


F 





1-F 






XA 


C 


6 


0-F 


0-F 


1 




XB 





C 


0-F 


0-F 






XBA 


B 


A 


. 


. 






XC 


C 


2 


- 


- 


11 




XEAM 


A 


B 


0-9 


0-F 


1,8 




XMOD 





A 












XN 


D 


7 


0-E 


0-F 






XPA 


C 


A 


0-F 


0-F 


1 




XPBA 


B 


E 


- 


_ 






XPN 


D 


6 


0-E 


0-F 






XPNS+ 


D 


2 


0-E 


0-F 






XPNS- 


D 


3 


0-E 


0-F 






XTK 


A 


E 


0-9 


0-F 


8 


• 


XTKM 


A 


F 


0-9 


0-F 


8 


REFERE 


NCES 













I 
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APPENDIX B (cont'd) 



4. 



Op Code Lower is derived from table below. 

NUMBER OF INSTRUCTIONS 



5. 



Parameter Upper Digit is determined as follows: 
FLAG TYPE PARAMETER UPPER 



PUNCH 


P 


1 


READ 


R 







X 


4 




Y 


5 


TEST 


T 


8 


OCK's 


K 


9 


ACCUM 


A 


C 


Keyboard 


B (Buffer) 


3 


Data Comm D (Buffer) 


A 


SKZ 




D 


EKZ 




D 





TO BE EXECUTED OR 






INSTRUCTION 


SKIPPED 


OP LOWER 




SK 


4 







or 


1 


1 




SKZ 


2 


2 






3 


3 




EX 


4 


4 


or 


1 


5 




EXZ 


2 


6 






3 


7 




SKE 


4 


8 






1 


9 






2 


A 






3 


B 




EXE 


4 


C 






1 


D 






2 


E 






3 


F 




SKL 


4 


8 






1 


9 






2 


A 






3 


B 




EXL 


4 


C 






1 


D 






2 


E 




. 


3 


F 
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APPENDIX B (cont'd) 

Parameter Lower Digit is determined as follows: 

FLAG GROUP MACHINE LANGUAGE 



A 


T 


P,R,X,Y,K,B,D 


CODE VALUE 


- 





4 


1 


S 


L 


1 


2 


c 


I 


2 


4 


M 


U 


3 


8 



Example: If test flag L is being tested, the lower digit parameter is 2. If test flag L and U are 
being tested, the lower digit parameter is the sum of the representative code values 2 and 8 = 
10. Since the hexadecimal representative of 10 is A, the parameter lower digit is A. 

6. PC character codes are determined from Appendix D. 

7. Program Key Parameter Designation is determined as follows for Upper and Lower Digit 
Parameters. 

UPPER LOWER 

8765 432 1 

PROGRAM KEY 

WEIGHT 8 4 2 1 8 4 2 1 

Example: To determine upper and lower parameter values for keys 7 and 4. Key 7 value is 4, 
key 4 value is 8. The Upper and Lower parameter digits are then 4,8. 

Example: To determine Upper and Lower Parameter values for keys 8 and 5. Key 8 value is 8 
and 5 value is 1 . Both are within the Upper parameter giving an Upper parameter digit of 9 
(8 + 1 ) and Lower parameter digit of 0. 

8. PARAMETER LIMIT 0-150 

9. SUBROUTINE RETURN LEVEL 12 3 4 
MACHINE CODE 12 3 



FOOTNOTE 



10. Use upper and lower parameter of (zero) to indicate data communication processor send or 

receive buffer. 

1 1 . Column number (stick number) from USASCII table is upper parameter. Row number (level 
number) from USASCII table is the lower parameter. 

TABLE B-2 
MASK WORD 
MASK POSITION 0-14 

HEX. CODE 0123456789ABCDEF 

MASK CHAR. C E S I X Z D .C .D Z: D: .X Z, D, 



I 
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APPENDIX B (cont'd) 
MASK POSITION 15 



HEX CODE 





1 2 


3 


8 


9 A 


B 


SAFEGUARD 


NO 


NO NO 


NO 


YES 


YES YES 


YES 


SUPPRESS PUNCTUATION 


NO 


YES NO 


YES 


NO 


YES NO 


YES 


PUNCH 


NO 


YES YES 


YES 


NO 


NO YES 


YES 



NUMERIC DATA WORD 

The codes for decimal digit are directly equivalent to the Hexadecimal Codes (0-9). 
CODES FOR FLAG POSITION 15 OF ACCUMULATOR OR WORD 

HEX. CODES 0123456789ABCDEF 

FLAGS- 0101010101010101 

S 0011001100 110011 

C 0000111100001111 

M 0000000011111111 

1 in the above chart indicates the flag is set. 



B-8 



DEC. 
EQUIV. 







1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 



OP. 

FIELD 





































































PARAMETER 
FIELD 



U 







































1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

F 



1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

F 



DEC. 
EQUIV. 



32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 



OP. 
FIELD 





































































PARAMETER 
FIELD 



U 



2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 




1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

F 



1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

F 



DEC. 
EQUIV. 



64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 



OP. 
FIELD 





































































PARAMETER 
FIELD 



U 



4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 





1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

F 



1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

F 



DEC. 
EQUIV. 



OP. 
FIELD 



96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 





































































PARAMETER 
FIELD 



U 



6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 





1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

F 



1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

F 



o 
m 
O 



I 
m 
X 

> 

° H 

> rn 

i- CO 

O w 
O 

< 

m 

3D 
CO 



> 

CO 

I- 
m 



> 

TJ 

m 

Z 
D 



CO 

cT 
o 

3 



£ 


DEC. 


OP. 


PARAMETER 


DEC. 


OP. 


PARAMETER 


DEC. 


OP. 


PARAMETER 


DEC. 


OP. 


PARAMETER 


o 


EQUIV. 


FIELD 


FIELD 


EQUIV. 


FIELD 


FIELD 


EQUIV. 


FIELD 


FIELD 


EQUIV. 


FIELD 


FIELD 






L 


U 


L 




L 


u 


L 




L 


u 


L 




L 


U 


L 




128 





8 





160 





A 





192 





c 





224 





E 







129 





8 


1 


161 





A 


1 


193 





c 


1 


225 





E 


1 




130 





8 


2 


162 





A 


2 


194 





c 


2 


226 





E 


2 




131 





8 


3 


163 





A 


3 


195 





c 


3 


227 





E 


3 




132 





8 


4 


164 





A 


4 


196 





c 


4 


228 





E 


4 




133 





8 


5 


165 





A 


5 


197 





c 


5 


229 





E 


5 




134 





8 


6 


166 





A 


6 


198 





c 


6 


230 





E 


6 




135 





8 


7 


167 





A 


7 


199 





c 


7 


231 





E 


7 




136 





8 


8 


168 





A 


8 


200 





c 


8 


232 





E 


8 




137 





8 


9 


169 





A 


9 


201 





c 


9 


233 





E 


9 




138 





8 


A 


170 





A 


A 


202 





c 


A 


234 





E 


A 




139 





8 


B 


171 





A 


B 


203 





c 


B 


235 





E 


B 




140 





8 


C 


172 





A 


C 


204 





c 


C 


236 





E 


C 




141 





8 


D 


173 





A 


D 


205 





c 


D 


237 





E 


D 




142 





8 


E 


174 





A 


E 


206 





c 


E 


238 





E 


E 




143 





8 


F 


175 





A 


F 


207 





c 


F 


239 





E 


F 




144 





9 





176 





B 





208 





D 





240 





F 







145 





9 


1 


177 





B 


1 


209 





D 


1 


241 





F 


1 




146 





9 


2 


178 





B 


2 


210 





D 


2 


242 





F 


2 




147 





9 


3 


179 





B 


3 


211 





D 


3 


243 





F 


3 




148 





9 


4 


180 





B 


4 


212 





D 


4 


244 





F 


4 




149 





9 


5 


181 





B 


5 


213 





D 


5 


245 





F 


5 




150 





9 


6 


182 





B 


6 


214 





D 


6 


246 





F 


6 




151 





9 


7 


183 





B 


7 


215 





D 


7 


247 





F 


7 




152 





9 


8 


184 





B 


8 


216 





D 


8 


248 





F 


8 




153 





9 


9 


185 





B 


9 


217 





D 


9 


249 





F 


9 




154 . 





9 


A 


186 





B 


A 


218 





D 


A 


250 





F 


A 




155 





9 


B 


187 





B 


B 


219 





D 


B 


251 





F 


B 




156 





9 


C 


188 





B 


C 


220 





D 


C 


252 





F 


C 




157 





9 


D 


189 





B 


D 


221 





D 


D 


253 





F 


D 




158 





9 


E 


190 





B 


E 


222 





D 


E 


254 





F 


E 




159 





9 


F 


191 





B 


F 


223 


1 o 


1 D 


F 


255 





F 


F 



> 

~Q 

m 

z 
g 

x 

CO 

8 

3 



* 



DEC. 


OP. 


PARAMETER 


DEC. 


OP. 


PARAMETER 


DEC. 


OP. 


PARAMETER 


DEC. 


OP. 


PARAMETER 


EQUIV. 


FIELD 


FIELD 


EQUIV. 


FIELD 


FIELD 


EQUIV. 


FIELD 


FIELD 


EQUIV. 


FIELD 


Flpi r» 




L 


U 


L 




L 


U 


L 




L 


U 


L 




L 


ric 

U 


L 


256 










288 




2 





320 




4 





352 




6 


o 


257 







1 


289 




2 


1 


321 




4 


1 


353 




6 


1 


258 







2 


290 




2 


2 


322 




4 


2 


354 




6 


2 


259 







3 


291 




2 


3 


323 




4 


3 


355 




6 


3 


260 







4 


292 




2 


4 


324 




4 


4 


356 




6 


4 


261 







5 


293 




2 


5 


325 




4 


5 


357 




6 


5 


262 







6 


294 




2 


6 


326 




4 


6 


358 




6 


6 


263 







7 


295 




2 


7 


327 




4 


7 


359 




6 


7 


264 







8 


296 




2 


8 


328 




4 


8 


360 




6 


8 


265 







9 


297 




2 


9 


329 




4 


9 


361 




6 


9 


266 







A 


298 




2 


A 


330 




4 


A 


362 




6 


A 


267 







B 


299 




2 


B 


331 




4 


B 


363 




6 


B 


268 







C 


300 




2 


C 


332 




4 


C 


364 




6 


c 


269 







D 


301 




2 


D 


333 




4 


D 


365 




6 


D 


270 







E 


302 




2 


E 


334 




4 


E 


366 




6 


E 


271 







F 


303 




2 


F 


335 




4 


F 


367 




6 


F 


272 









304 




3 





336 




5 





368 




7 


o 


273 






1 


305 




3 


1 


337 




5 


1 


369 




7 


1 


274 






2 


306 




3 


2 


338 




5 


2 


370 




7 


2 


275 






3 


307 




3 


3 


339 




5 


3 


371 




7 


3 


276 






4 


308 




3 


4 


340 




5 


4 


372 




7 


4 


277 






5 


309 




3 


5 


341 




5 


5 


373 




7 


5 


278 






6 


310 




3 


6 


342 




5 


6 


374 




7 


6 


279 






7 


311 




3 


7 


343 




5 


7 


375 




7 


7 


280 






8 


312 




3 


8 


344 




5 


8 


376 




7 


8 


281 






9 


313 




3 


9 


345 




5 


9 


377 




7 


9 


282 






A 


314 




3 


A 


346 




5 


A 


378 




7 


A 


283 






B 


315 




3 


B 


347 




5 


B 


379 




7 


B 


284 






C 


316 




3 


C 


348 




5 


C 


380 




7 


c 


285 






D 


317 




3 


D 


349 




5 


D 


381 




7 


D 


286 






E 


318 




3 


E 


350 




5 


E 


382 




7 


F. 


287 






F 1 


319 




3 1 


F 


351 


I h 


F 


•383 J 


i \i If 



> 

m 

z 
g 

x 

o 



to 



DEC. 


OP. 


PARAMETER 


DEC. 


OP. 


PARAMETER 


DEC. 


OP. 


PARAMETER 


DEC. 


OP. 


PARAMETER 


EQUIV. 


FIELD 


FIELD 


EQUIV. 


FIELD 


FIELD 


EQUIV. 


FIELD 


FIELD 


EQUIV. 


FIELD 


FIELD 




L 


U 


L 




L 


U 


L 




L 


U 


L 




L 


U 


L 


384 




8 





416 




A 





448 




C 





480 




E 





385 


\ 


8 


1 


417 




A 


1 


449 




C 


1 


481 




E 


1 


386 




8 


2 


418 




A 


2 


450 




C 


2 


482 




E 


2 


387 




8 


3 


419 




A 


3 


451 




C 


3 


483 




E 


3 


388 




8 


4 


420 




A 


4 


452 




C 


4 


484 




E 


4 


389 




8 


5 


421 




A 


5 


453 




C 


5 


485 




E 


5 


390 




8 


6 


422 




A 


6 


454 




C 


6 


486 




E 


6 


391 




8 


7 


423 




A 


7 


455 




C 


7 


487 




E 


7 


392 




8 


8 


424 




A 


8 


456 




C 


8 


488 




E 


8 


393 




8 


9 


425 




A 


9 


457 




C 


9 


489 




E 


9 


394 




8 


A 


426 




A 


A 


458 




C 


A 


490 




E 


A 


395 




8 


B 


427 




A 


B 


459 




c 


B 


491 




E 


B 


396 




8 


C 


428 




A 


C 


460 




c 


C 


492 




E 


C 


397 




8 


D 


429 




A 


D 


461 




c 


D 


493 




E 


D 


398 




8 


E 


430 




A 


E 


462 




c 


E 


494 




E 


E 


399 




8 


F 


431 




A 


F 


463 




c 


F 


495 




E 


F 


400 




9 





432 




B 





464 




D 





496 




F 





401 




9 


1 


433 




B 


1 


465 




D 


1 


497 




F 


1 


402 




9 


2 


434 




B 


2 


466 




D 


2 


498 




F 


2 


403 




9 


3 


435 




B 


3 


467 




D 


3 


499 




F 


3 


404 




9 


4 


436 




B 


4 


468 




D 


4 


500 




F 


4 


405 




9 


5 


437 




B 


5 


469 




D 


5 


501 




F 


5 


406 




9 


6 


438 




B 


6 


470 




D 


6 


502 




F 


6 


*407 




9 


7 


439 




B 


7 


471 




D 


7 


503 




F 


7 


408 




9 


8 


440 




B 


8 


472 




D 


8 


504 




F 


8 


409 




9 


9 


441 




B 


9 


473 




D 


9 


505 




F 


9 


410 




9 


A 


442 




B 


A 


474 




D 


A 


506 




F 


A 


411 




9 


B 


443 




B 


B 


475 




D 


B 


507 




F 


B 


412 




9 


C 


444 




B 


C 


476 




D 


C 


508 




F 


C 


413 




9 


D 


445 




B 


D 


477 




D 


D 


509 




F 


D 


414 




9 


E 


446 




B 


E 


478 




D 


E 


510 




F 


E 


415 




9 


F 


447 




B 


F 


479 




D 


F 


511 




F 


F 
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APPENDIX B (cont'd) 



INSTRUCTION 


OP CODE 


A 


B 


c 


Add to Accumulator 


ADA 


LABEL 






Add to Index Register 


ADIR 


1-4 


0-255 




Add Constant to Accumulator 


ADK 


0-14 


0-9 




Add to Memory 


ADM 


LABEL 






Advance Left Platen 


AL 


0-255 






Alarm 


ALARM 








Advance both platens 


ALR 


0-255 






Advance left platen to 


ALTO 


1-255 






Select Alternate Stacker 


ALTP 








Advance right platen 


AR 


0-255 






Advance right platen to 


ARTO 


1-255 






J Branch unconditionally 


BRU 


LABEL 






Close forms transport 


CC 








Check Digit Compute 


CDC 


1-15 


0-9 




Check Digit Verify 


CDV 


1-15 


0-9 




Change Flags 


CHG 


A,K,R,P, 
X,Y 


1,2,3,4,-, 
S,C,M 




Clear Accumulator and insert constant 


CLA 


0-15 


0-15 




Clear Memory Word 


CLM 


LABEL 






Compare alphanumeric 


CPA 


LABEL 






Decrement Index Register 


DIR 


1-4 


0-255 




Divide 


DIV 


LABEL 






Duplicate thru column 


DUP 


1-80 






Enter Alpha into Memory 


EAM 


LABEL 






Execute if any Flag 


EX 


)A,T,K,P, 
1 R,X,Y 


) -SCM 
)12340LIU 


1-4 


Execute if every Flag 


EXE 


1-4 


Execute if digit less than constant 


EXL 


0-15 


0-15 


1-4 


Execute if Accumulator zero 


EXZ 


1-4 






Increment Index Register 


IIR 


1-4 


0-255 




Insert Constant in Accumulator 


INK 


0-15 


0-15 




Load Index Register 


LIR 


1-4 


0-255 




Load Memory from Card 


LCD 


0-255 






Load Card Format Register 


LCFR 


LABEL 






Load Keyboard Base Register 


LKBR 


LABEL 






Load Left Count Register 


LLCR 


0-255 






Load Left Limit Register 


LLLR 


0-255 






Load Flags 


LOD 


A,K,R,P, 
X,Y 


1,2,3,4,-, 
S,C,M 




Load Program Key Base Register 


LPKR 


LABEL 






Load Print Numeric Base Register 


LPNR 


LABEL 






Load Right Count Register 


LRCR 


0-255 






Load Right Limit Register 


LRLR 


0-255 






Load Shift Register 


LSR 

— 


0-15 
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APPENDIX B (cont'd) 










INSTRUCTION 


OPCODE 


A 


B 


c 


Load Punch Count Register 


LXC 


1 






Load Punch Count Register 


LXC 


0-255 






Modify by Index Register 


MOD 


1-4 






Multiply 


MUL 


LABEL 






Multiply and Round 


MULR 


LABEL 






Numeric Keyboard 


NK 


0-15 


0-15 




Numeric Keyboard Permit C, M Keys 


NKCM 


0-15 


0-15 




Numeric Keyboard Permit Reverse Entry 


NKR 


0-15 


0-15 




Numeric Keyboard Permit Reverse Entry, 


NKRCM 


0-15 


0-15 




C, M Keys 










No-Operation 


NOP 








Open forms transport 


OC 


0-255 






Print Alphanumeric 


PA 


LABEL 






Print Character 


PC 


CHARACTER 






Print Character if Accumulator plus, 


PC+ 


CHARACTER 






Previous Ribbon 










Print Character if Accumulator minus, 


PC- 


CHARACTER 






Previous Ribbon 










Print Character Previous Ribbon 


PCP 


CHARACTER 






Enable Program Key Group A 


PKA 


1-8 






Enable Program Key Group B 


PKB 


1-8 






Enable Program Key Group C 


PKC 


1-8 






Print Numeric 


PN 


0-14 


0-15 




Print Numeric Shift Ribbon if plus 


PNS+ 


0-14 


0-15 




Print Numeric Shift Ribbon if minus 


PNS- 


0-14 


0-15 




Load Position Register 


POS 


1-255 






Read Card 


RCD 








Enter Alpha into memory, punch non-print 


REAM 


0-150 






Release Media Clamp 


REL 








Transfer Remainder to Accumulator 


REM 








Read Numeric into Accumulator 


RNK 


0-15 


0-15 




Red Ribbon 


RR 








Reset Flags 


RST 


A, K,R,P, 
X,Y 


1,2,3,4,-, 
S,C,M 




Read Alpha and Print 


RTK 


0-255 






Read Alpha into Memory and Punch, 


RXEAM 


0-255 






non-print 










Read Alpha, print and punch 


RXTK 


0-255 






Read Alpha into memory, print and punch 


RXTKM 


0-255 






Set Flags 


SET 


A,K,R,P, 
X,Y 


12 3 4- 
S,C,M 




Skip if any Flag 


SK 


A,K,R,P 
X,Y 


1,2,3,4,-, 

SAM 
0,C,I,U 


1-4 
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APPENDIX B (cont'd) 



INSTRUCTION 


OP CODE 


A 


B 


c 


Skip if every Flag 


SKE 


A,K,R,P, 
X,Y 


1,2,3,4,-, 

S,C,M 

0,C,I,U 


1-4 


Skip if digit less than Constant 


SKL 


0-15 


0-15 


1-4 


Skip to card column 


SKP 


1-80 






Skip if Accumulator Zero 


SKZ 


1-4 






Shift Off 


SLRO 


0-14 


0-14 




Shift Off with Sign 


SLROS 


0-15 


0-15 




Subroutine Jump 


SRJ 


LABEL 






Subroutine Return 


SRR 


1-4 






Stop 


STOP 








Subtract from Accumulator 


SUA 


LABEL 






Subtract Constant from Accumulator 


SUK 


0-14 


0-9 




Subtract from Memory 


SUM 


LABEL 






Transfer Accumulator to Index Register 


TAIR 


1-4 






Type 


TK 


0-255 






Type into Memory 


TKM 


0-255 






Transfer to Accumulator 


TRA 


LABEL 






Transfer Card Field to Accumulator 


TRCA 


1-16 






as Numeric 










Transfer Card Column to Memory as 


TRCM 


1-16 






Alpha 










Transfer to Memory 


TRM 


LABEL 






Punch Alpha from Memory, Non-Print 


XA 


LABEL 






Punch Feed Codes 


XB 


0-255 






Punch Alpha from Card Read Area, 


XBA 


1-16 






Non-Print 










Punch Code 


xc 


0-15 


0-15 




Enter Alpha into Memory and Punch, 


XEAM 


LABEL 






Non-Print 










Modify by Punch Count Register 


XMOD 








Punch Numeric, Non-Print 


XN 


0-14 


0-15 




Print Alpha and Punch 


XPA 


LABEL 






Print and Punch Alpha from Card 


XPBA 


1-16 






Read Area 










Print and Punch Numeric 


XPN 


0-14 


0-15 




Print and Punch Numeric Shift Ribbon 


XPNS+ 


0-14 


0-15 




if Plus 










Print and Punch Numeric Shift Ribbon 


XPNS- 


0-14 


0-15 




if Minus 










Type Punch and Print 


XTK 


0-255 






Type to Memory Punch and Print 


XTKM 


0-255 
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APPENDIX B (cont'd) 



DATA COMMUNICATION INSTRUCTIONS 



INSTRUCTIONS 



OP CODE 



Change Flags 


CHG 


R 


23 




Execute if any Flag 


EX 


RBD 


1234 


1-4 


Execute if every Flag 


EXE 


RBD 


1234 


1-4 


Increment Receive Character Pointer 


IRCP 


0-255 






Load Flags 


LOD 


R 


23 




Load Polled Flags Register 


LPF 


- 






Load Receive Address Register 


LRA 


- 






Load Receive Buffer Register 


LRBR 


LABEL or 

BLANK 






Load Send Address Register 


LSA 


- 






Load Send Transmission Number 


LSN 


- 






Load Expected Transmission Number 


LTN 


- 






Register 










Power Off 


OFF 








Print Alpha from Receive Buffer 


PAB 


0-150 






Set Receive Character Pointer 


RCP 


1-255 






Retrieve Polled Flags 


RPF 


- 






Retrieve Character Pointer Register 


RPR 


- 






Retrieve Receive Address 


RRA 


- 






Retrieve Send Address 


RSA 


- 






Retrieve Send Transmission Number 


RSN 


- 






Reset Flags 


RST 








Retrieve Header Transmission Number 


RTH 


- 






Retrieve Expected Transmission Number 


RTN 


- 






Set Send Character Pointer 


SCP 


1-255 






Set Flags 


SET 


R 


23 




Skip if Flag 


SK 


RBD 


1234 


1-4 


Skip if every Flag 


SKE 


RBD 


1234 


1-4 


Transfer Accumulator to Send Record Area 


TRAB 


0-15 


Oor 1 




Transfer Receive Buffer 


TRB 


LABEL 






Transfer to Accumulator as Numeric 


TRBA 


0-16 






Transfer Character 


TRCB 


0-15 


0-15 




Transfer Alpha 


TRF 


0-255 






Transfer Send Record Area 


TSB 


LABEL 
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ASSEMBLER PSEUDO INSTRUCTIONS 



APPENDIX C 



OP CODE 



ADVL 

ALF 
CDB 

CDF 



CODE 

DEF 
DEFT 

DOC 

END 

EQU 
ESTB 
MASK 
NOTE 

NUM 
ORG 



1-4 



1-80 



4 hexa- 
decimal 
digits 

O-N* 

0-15 



O-N 



** 



1-80 



0-15 



FUNCTION 



To space the Assembler output form 
the number of lines specified in the 
A parameter. 

To store alphanumeric constants. 

To reserve words 1-10 as card read- 
in buffer, automatic branch to word 
11, syllable 0. 

A parameter indicates the beginning 
card column of a field, B parameter 
defines the number of card columns 
in the field. 

To allow insertion of 4 hexadecimal 
digits into a syllable of memory. 



To assign a value to a label. 

To assign a value to a label in both 
A and B fields. 

For documentation when assem- 
bling on B 2500, B 3500, B 5500 49 
characters beginning in column 29. 

To terminate the Assembler pro- 
gram, the last line of code in the 
program. 

To equate the label in label field to 
the label in the A parameter. 

To reserve 32 words in high order 
memory for receive send buffer. 

Allow entry of mask word 24 print 
format characters are accepted. 

For documentation will allow entry 
of 25 characters, beginning in col- 
umn 53. 

To store numeric constants. 

To assemble the instruction follow- 
ing ORG in the word location speci- 
fied in the A parameter. 



PAGE REFERENCE 



2-112 

2-112 
2-113 

2-115 



2-115 

2-116 
2-116 

2-117 

2-118 

2-118 
2-117 
2-119 
2-119 

2-120 
2-120 
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APPENDIX C (cont'd) 



OP CODE 



PAGE 



REG 



WORD 



1-255 



FUNCTION 



To space Assembler output to the 
first line of the next page. 

To reserve the number of words 
specified in the A parameter for 
working-storage. 

To cause the Assembler to assign the 
next instruction in syllable O of the 
next word. 



PAGE REFERENCE 



2-121 
2-121 

2-122 



•The upper limit is variable depending upon which Operation Code the label will be used. 
«*The upper limit is variable depending upon the amount of user memory. 
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APPENDIX D 



SERIES L/TC CHARACTER SETS 



The USASCII and Commercial character sets for the Series L/TC Systems are listed below in their 
collating sequence in ascending order. Each character set consists of 64 graphic characters, the Space 
code, and the End of Alpha code. The USASCII character set consists of the USASCII characters in 
columns 2, 3, 4, and 5 of the USASCII table, plus End of Alpha (NUL) and Overline. Those 
Commercial characters that differ from the USASCII characters are shown in parentheses. 

The internal or machine language code for each character is given; this code consists of two hexadecimal 
digits which correspond to the column and row number of the character in the USASCII table (A=row 
10, B=ll, C=12, D=13, E=14, F=15). In addition, the decimal value of each character is given as 
required when using Index Registers for modification. 



0) 

■4-* 

o 

I 

X! 
U 


13 

s 

a 


o 

u 


Indexing 
Value 


o 

i 

43 
U 


13 

g 

G 


4> 
T3 
O 

u 


Indexing 
Value 


« 



<s 

H 

43 
O 


13 
c 

u 

<D 

■+-> 

G 


O 

u 


Indexing 
Value 




« 
1-1 

OS 


13 

CD 
+-» 

c 


Hi 

O 

U 


Indexing 
Value 


End of 
































Alpha 
































(NUL) 



































Space 


2 





32 





3 





48 


@ 


4 





64 


P 


5 





80 


! 


2 


1 


33 


1 


3 


1 


49 


A 


4 


1 


65 


Q 


5 


1 


81 


»> 


2 


2 


34 


2 


3 


2 


50 


B 


4 


2 


66 


R 


5 


2 


82 


# 


2 


3 


35 


3 


3 


3 


51 


C 


4 


3 


67 


S 


5 


3 


83 


$ 


2 


4 


36 


4 


3 


4 


52 


D 


4 


4 


68 


T 


5 


4 


84 


% 


2 


5 


37 


5 


3 


5 


53 


E 


4 


5 


69 


U 


5 


5 


85 


& 


2 


6 


38 


6 


3 


6 


54 


F 


4 


6 


70 


V 


5 


6 


86 


» 


2 


7 


39 


7 


3 


7 


55 


G 


4 


7 


71 


W 


5 


7 


87 


( 


2 


8 


40 


8 


3 


8 


56 


H 


4 


8 


72 


X 


5 


8 


88 


) 


2 


9 


41 


9 


3 


9 


57 


I 


4 


9 


73 


Y 


5 


9 


89 


* 


2 


A 


42 


: 


3 


A 


58 


J 


4 


A 


74 


Z 


5 


A 


90 


+ 


2 


B 


43 


> 


3 


B 


59 


K 


4 


B 


75 


[(%) 


5 


B 


91 


> 


2 


C 


44 


< 0/2) 


3 


C 


60 


L 


4 


C 


76 


\ (0 


5 


C 


92 


- 


2 


D 


45 


= 


3 


D 


61 


M 


4 


D 


77 


](CR) 


5 


D 


93 


. 


2 


E 


46 


> (%) 


3 


E 


62 


N 


4 


E 


78 


- (°) 


5 


E 


94 


/ 


2 


F 


47 


? 


3 


F 


63 


O 


4 


F 


79 


~.(o) 

DEL 


5 

7 
7 


F 
E 
F 


95 
126 
127 
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APPENDIX E 



FLAG CODES 



D 

D, 

.D 

D: 

X 
.X 



TABLES OF MASK CODES 
TABLE E-1 MASK CONTROL CODES 



CONTROL CODES 


PRINT FUNCTION 


PUNCH FUNCTION 


F 


Print $ 


No effect 


+ 


Suppress Punctuation 


No effect 


P 


No effect 


Leading zeros punch in P flag set blank 
card column in 80 column card if P 
flag reset. 



TABLE E-2 MASK FLAG CODES 



PRINT FUNCTION 



Print digit regardless of signif- 
icance. 

Print digit and comma regard- 
less of significance. 

Print decimal point and digit 
regardless of significance. 

Print digit and decimal point 
regardless of significance. 

Suppress Terminal Zeros 

Decimal point and terminal 
zero suppression. 

Units of cents leading and ter- 
minal zero suppress. 

Tenths of cents decimal point 
with leading and terminal zero 
suppression. 

Leading zero suppression. 



PUNCH FUNCTION 



Leading zero suppression and 
comma. 

Leading zero suppression and 
decimal point. 



Punch character regardless of signif- 
icance. 



Punch if: 

1. P is set. 

2. Accumulator digit not zero. 

3. A non-zero digit has been 
punched. 
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APPENDIX E (cont'd) 



FLAG CODES 


PRINT FUNCTION 


PUNCH FUNCTION 


S 

I 
E 


Print only if Accumulator digit 
non-zero. 

Ignore digit 

Terminate, non-print 


Ignore 

Terminate, non-print 



E-2 



ERROR MESSAGES 



MESSAGE 



Assembler III — B 3500 Error Messages and Warnings 

A PARAMETER - MUST HAVE NUMERIC VALUE 1-4 

B PARAMETER - MUST HAVE NUMERIC VALUE 0-255 

A - ENTRY MUST BE NUMERIC AND LESS THAN 767 

BACKWARD ORG NOT ALLOWED ON ASSEMBLER I 

CDB MUST BE FIRST INSTRUCTION IN DECK 

DEFT PARAMETERS MUST BE NUMERIC AND 0-15 

EMPTY 

EMPTY FIELD - LENGTH FIELD 

HAS ALREADY BEEN ENTERED AS A SYMBOLIC IDENTIFIER 

HAS NOT BEEN ENTERED AS A LABEL 

ILLEGAL DIGIT ENTERED IN CODE INSTRUCTION 

ILLEGAL ENTRY IN INCREMENT FIELD 

ILLEGAL PARAMETER ENTRY IN . . . 

INCREMENT GREATER THAN 255 NOT ALLOWED ON ASSEMB I 

INVALID FLAG ENTRY PAIR OF - - 

INVALID NUM ENTRY 

... IS AN INVALID INSTRUCTION OP CODE 

... IS NOT A VALID MASK ENTRY 

LABEL MUST BEGIN WITH AN ALPHABETIC CHARACTER 

LABEL MUST NOT CONTAIN BLANK CHARACTER 

LABEL NOT AT START OF WORD 

MASK LENGTH RECALCULATED TO BE . . . 

MISSING SYMBOLIC LABEL 

. . . NOT A VALID OP CODE 

NUMBER OF LABELS EXCEEDS LABEL LIMIT WHEN USING ASSEMBLER I 

PARAMETER TOO LONG 

PREVIOUS CARD HAS INVALID FIELD LENGTH 

REGION MUST HAVE SIZE 1-255 

SEQUENCE ERROR 

STORAGE EXCEEDED BY INSTRUCTION 

SUM OF CDF PARAMETERS MUST NOT BE > 80 

SYMBOLIC ENTRY ALLOWED 

Assembler IV — B 5500 Error Messages and Warnings 

The messages are identical to those printed by Assembler III. See above. 

Assembler V - B 300 Error Messages and Warnings 

A-PAR LABEL INVALID 5-47 

A-PAR LABEL UNDEFINED 5-47 

ILLEGAL 5-48 



APPENDIX F 


PAGE 


REFERENCE 


5-28 


5-32 


5-32 


5-30 


5-29 


5-31 


5-30 


5-31 


5-29 


5-28 


5-31 


5-30 


5-31 


5-32 


5-30 


5-32 


5-30 


5-29 


5-29 


5-28 


5-28 


5-28 


5-29 


5-30 


5-31 


5-28 


5-30 


5-29 


5-29 


5-28 


5-29 


5-31 


5-32 
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APPENDIX F (cont'd) 

PAGE 
MESSAGE REFERENCE 

INSTR LABEL DUPLICATED 5-47 

INSTR LABEL INVALID 5-47 

INVALID CHARACTER 5-49 

INVALID CTL CARD 5-46 

INVALID FLD LENGTH 5-47 

INVALID INCREMENT FLD 5-48 

INVALID MNEMONIC 5-48 

INVALID SIGN RESULT 5-48 

LABEL LIMIT 5-47 

LAST LINE NOT "END" 5-49 

MEMURFSII 5-49" 

MEMORY OVERLAYED ERR 5-49 

MUST HAVE LBL OR INC 5-48 

NO I/P CTL 5-46 

NO O/P SYM 5-47 

NO OBJECT 5-46 

NOP INSERTED 5-46 

. . . PARAMETER INVALID X 5-48 

. . . PARAMETER INVALID RANGE XXX-XXX 5-48 

PRE INV FLD LENGTH 5-47 

SEQUENCE 5-46 

STORAGE EXCEEDED 5-49 

WORD LENGTH EXCEEDED 5-49 
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APPENDIX G 



INSTRUCTIONS FOR KEYPUNCHING 
SYMBOLIC CARDS 



SYMBOLIC CARD FORMAT 




CARD COLUMNS 


DESCRIPTION 


5- 10 


Program ID 


11 - 15 


Sequence 


16-21 


Label 


22- 26 


Op Code 


27- 28 


Field Length 


29-34 


Label "A" Parameter 


29 - 47 


Constant Data (Numeric) 


29- 52 


Alphanumeric Data or Print Mask 


35-38 


+ or — inc/rel 


39-42 


"B" Parameter 


43 


"C" Parameter 


55 - 77 


Remarks 



■III 



I I 
I 



I I 
■III 



I Q G G 

1 2 3 4 5 6 7 8 9 10 II 12 1] 14 15 IS I? 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 3) 35 3E 17 31 39 40 41 42 « 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 « 67 68 69 70 71 72 73 74 75 76 77 78 79 (0 

1 1 1 mm 1 1 iimiiiimiiiiimiiiiimiimmiiiiiiiiiiiimiimimiii , 

2 2 2 2 1 2 2 2 2 222 222 2 2 222 222 222 222222222 2 2 2 2 2 222222 2 2 2 2 2 222 2 2 2 2 2 2 2222 222 2 222 2 27222 2 2 2 
3333333333||||333333333333l33333333333llll333333333333 333333333 3333 3333333333 333 

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 44 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

6 6 6 6 E G G 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 G 6 6 6 6 6 6 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 B 6 E 6 B 6 6 6 6 6 6 B fi 6 6 B 6 6 6 6 6 6 6 6 6 G 6 6 

1 1 1 ri 1 1 1 ii 1 1 m 1 1 1 1 1 1 1 1 1 m n i n 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ii 1 1 1 1 1 n m n n 1 1 1 1 1 1 m n n 
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APPENDIX G (cont'd) 

A 142/A 150 KEYPUNCHING INSTRUCTIONS 

1. Insert drum card — position 1. 

2. Lower drum card brushes. 

3. Turn Power switch ON. 

4. Turn PRINTER switch ON. 

5. Turn AUTO FEED switch ON. 

6. Turn Program switch 1 (PI) ON. 

7. First card stops in CC 5. ERR REL light turns on. Depress ERR REL switch. 

8. Must punch Program I.D. CC 5-10 in 1st card*. Thereafter, CC 5-10 will automatically duplicate. 

9. CC 1 1-15. Sequence Number — numeric (right justified). 

10. CC 16-21. Label. If no Label, depress SKIP key. 

11. CC 22-26. Op Code. If OP CODE less than 5 characters, depress SKIP key. 

12. CC 27-28. Field Length (right justified). If no field length, depress SKIP key. 

13. CC 29-34. "A" Parameter. If less than 5 characters, depress SKIP key. If numeric, hold NUMERIC 
key down while punching numeric character. 

14. CC 35-38. + or - Increment field. If -, enter - in CC 35 (if CC 35 is blank, + is assumed). Enter 
numeric in CC 36-38. If no + or — Increment, depress SKIP key. 

15. CC 39-42. "B" Parameter. If numeric, hold NUMERIC key down while punching numeric character. 
If no "B" parameter, depress SKIP key. 

16. CC 43. "C" Parameter. Numeric only. If no "C" parameter, depress SKIP key. 

17. CC 53-77. Remarks columns — alphanumeric. If no Remarks, depress SKIP or REL key. 

1 8. When numeric is to be punched, other than sequence field, hold numeric key down while punching 
that field. 

*lf Program I.D. is not required, the user may modify the existing drum card thusly: 

1. Eliminate the 2 punch in card column 5. This will allow the detail card to duplicate blank 
columns 5 through 10. 

or 

2. Eliminate the 12 punch in card column 4. This will allow a skip over columns 5-10. 
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APPENDIX G (cont'd) 

024/026/029 KEYPUNCHING INSTRUCTIONS 

1 . Insert front drum card — star wheels down. 

2. Turn Power switch ON. 

3. Turn PRINT switch ON. 

4. Turn AUTO DUP-AUTO SKIP switch OFF - first card only. 

5. Must punch Program I.D. CC 5-10*. Turn on AUTO DUP-AUTO SKIP after punch of sequence 
field, so that CC 5-10 will automatically duplicate on all subsequent cards. 

6. CC 11-15. Sequence Number — numeric (right justified). 

7. CC 16-21. Label. If no Label, depress SKIP key. 

8. CC 22-26. Op Code. If OP CODE less than 5 characters, depress SKIP key. 

9. CC 27-28. Field Length (right justified). If no field length, depress SKIP key. 

10. CC 29-34. "A" Parameter. If less than 5 characters, depress SKIP key. If numeric, hold NUMERIC 
key down while punching numeric character. 

11. CC 35-38. + or — Increment field. If — , enter — in CC 35 (if CC 35 is blank, + is assumed). Enter 
numeric in CC 36-38. If no + or — Increment, depress SKIP key. 

12. CC 39-42. "B" Parameter. If numeric, hold NUMERIC key down while punching numeric character. 
If no "B" parameter, depress SKIP key. 

13. CC 43. "C" Parameter. Numeric only. If no "C" parameter, depress SKIP key. 

i 

14. CC 53-77. Remarks columns — alphanumeric. If no Remarks, depress SKIP or REL key.; 

15. Whenever numeric punching is required, other than sequence field, numeric key must be held down 
while punching that field. 



* If Program I.D. is not required in detail card, insert a "12" punch in CC 5 of program card. This will 
allow skip CC 5 through 10 in detail card. AUTO DUP/AUTO SKIP key can be turned on from the 
very first card. 
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APPENDIX G (Cont'd) 
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* Keys on 026, 029, A 1 42 and A 1 50 Punch Correct Code. 
M Multipunch on 026, 029, A 142 and A 150. 



Keys on 029, and A 150 
Keys on 029 and A 150 



punch correct code; multipunch on 026 and 
punch invalid code; multipunch on 026, 029, 



A 142. 

A 142 and A 150. 
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•• •••• • 


93 


] 


1 1-8-2 


M 




0-8-6 


M 


2 


E 


D 


D 


A 


5 


E 


a or ° 


•• ••••• 


94 


+ 


12-8-6 


# 












D 


E 


- 


5 


F 


- 


• •••••• 


95 


- 


0-8-5 


# 


- 


0-8-2 


M 


2 


A 


5 


F 


~ 


7 


E 


~orQ 


••••••• 


126 


/ 


12^8-7 


# 




12-8-7 


M 


8 


F 


7 


E 


DEL 


7 


F 




••••••••• 


127 


DELETE 


12-9-7 


M 












F 


F 



> 

■o 
m 
2 
D 

X 

DC 

eT 
o 

3 



Key: 



Keys on 026, 029, A 142 and A 1 50 punch correct 
Multipunch on 026, 029, A 142 and A 150. 



code. § Keys on 029 and A 150 punch correct code; multipunch on 026 and A 142. 

I Keys on 029 and A 150 punch Invalid code; multipunch on 026, 029, A 142 and A 150. 



APPENDIX I 

TABLE OF INPUT CODE ASSIGNMENTS 

A Table of Input Code Assignments provides the means by which any type of paper tape code (BCL, 
etc.) may be read and interpreted into the Series L/TC internal code (USASCII). The table not only 
permits any type of code (from any 5, 6, 7, or 8 channel tape), but also enables assigning any desired 
character or certain functions to be interpreted from a particular code. Tables are available for such 
common code sets as BCL, IBM 046, Friden and 5 Channel Teletype (Baudot); however, any other code 
set (up to 8 channels or bits) may be incorporated. 

Input tape that contains USASCII code does not require a table for conversion, but may use a table if 
special functions are desired from certain codes. 

The conversion table, where required, is stored in the Normal (or user) area of memory and occupies up 
to 16 words. Each code (character) in the tape is represented by a pattern of punches in one position 
(or frame) which constitutes a unique configuration of "bits." As codes are read from tape, each code 
references its own character position in the conversion table based on its "bit" configuration. In other 
words, the bit configuration of the code serves as an "address" to a specific position in the table. The 
way in which that code is interpreted is determined by the internal code value that the programmer has 
, placed in that position of the table. The tables available represent "standard" interpretations of characters 
and functional codes. The internal code representing an input code may be changed in the table to suit a 
user's particular need and give any desired interpretation as outlined in the following paragraphs. 

INPUT FUNCTIONS FOR 6, 7, or 8 CHANNEL TAPE BASED ON THE TABLE OF CODE ASSIGNMENTS 

An input code is interpreted in any one of the following ways depending on the internal code placed in 
its position in the table (does not apply to 5 channel code): 

1 . Interprets the incoming code as one of the Series L/TC printable (graphic) characters when the 
internal code for that character is contained in that position of the table. 

2. Ignores the incoming code when the Series L/TC internal code for Ignore is contained in that 
position of the table. 

3. Interprets the incoming code as an invalid character when a forced parity error is contained in 
that position of the table. This turns on the Invalid Code Indicator Light and sets Reader 
Invalid Code .flag. 

4. Causes the incoming code to set any or all of the flags of one flag group (the Y or K flag 
groups). The flags can then be tested as part of the user program, to provide alternate results. 
Codes that set the Y or K flags also terminate the read instruction. Incoming codes interpreted 
in this manner serve as Field Identifier codes and do not provide a printable Series L/TC 
character. 

5. Causes the incoming code to set any or all of the Accumulator (A) Flags during a Read 
Numeric instruction. This permits numeric data to be read as minus and/or identified uniquely 
(as per hundred, etc.). The flags can then be tested to cause alternate results as part of the 
user program. Codes that set the Accumulator Flags do not terminate the Read instruction; 
therefore, they can be located in any character position in the data field on the tape. They do 
not provide a printable character during read-in, but as in the case of the Sign flag, subsequent 
Print Numeric instructions can be affected. 

The codes described in paragraphs 4 and 5 above may or may not correspond to those codes that are 
normally considered "control" or "functional" in a given code set, depending on the interpretation value 
given to them in the table by the programmer. 
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APPENDIX I (cont'd) 

FIRMWARE SUBSETS FOR THE TABLE OF CODE ASSIGNMENTS 

Specific GP 300 Firmware subsets are provided with paper tape input/output capability. However, the 
Table of Code Assignments is usually loaded into memory as part of the user program load procedure. 
This permits using various code sets at different times with the same user program, or permits use of a 
different code set with each separate user program without changing the firmware, with certain 
exceptions : 

1. Input with any code set requiring conversion to the internal code (USASCII), with a table of 
code assignments, requires a firmware subset that provides "table look-up." Input with 
USASCII does not require "table look-up" firmware since no conversion is necessary. 
However, various code sets can be used as input to the same system, along with USASCII, so 
long as "table look-up" firmware is used and a table of code assignments is provided for each 
code set including USASCII. 

2. Firmware for 5 channel code includes "table look-up" capability; however, it is different than 
firmware for 8, 7, or 6 channel code, or for USASCII (no table look-up). 

USASCII PAPER TAPE CODE WITHOUT TABLE LOOK-UP FIRMWARE 

When USASCII is the paper tape input code, a table of code assignments is not required, and a separate 
Firmware subset is provided. 

The following chart shows the code that represents each of the USASCII characters on tape (even 
parity). Each character is represented by two hexadecimal digits: the left for the upper four bits, the 
right for the lower four bits. As the tape is read and after parity checking, the parity bit (b8) is set to 
zero before the character is stored in memory; therefore, if a tape code's upper four bits are A, B, C, or 
D, they would become 2, 3, 4, or 5 memory respectively. (See Appendix D.) 



Sp 


A, 





3, 


@ 


C, 


P 


5, 


! 


2, 1 


1 


B, 1 


A 


4, 1 


Q 


D, 1 


(6 


2, 2 


2 


B, 2 


B 


4,2 


R 


D, 2 


# 


A, 3 


3 


3, 3 


C 


C, 3 


S 


5, 3 


S 


2,4 


4 


B, 4 


D 


4,4 


T 


D, 4 


% 


A, 5 


5 


3, 5 


E 


C, 5 


U 


5, 5 


& 


A, 6 


6 


3,6 


F 


C, 6 


V 


5, 6 


5 


2,7 


7 


B, 7 


G 


4,7 


w 


D, 7 


( 


2,8 


8 


B, 8 


H 


4,8 


X 


D, 8 


) 


A, 9 


9 


3,9 


I 


C,9 


Y 


5,9 


* 


A, A 




3, A 


J 


C, A 


z 


5, A 


+ 


2, B 


5 


B, B 


K 


4, B 


3/4 ([) 


D, B 


J 


A, C 


V2 «) 


3, C 


L 


C,C 


4 (\ ) 


5, C 


- 


2, D 


= 


B,D 


M 


4, D 


CR(]) 


D, D 


. 


2, E 


V* (» 


B, E 


N 


4,E 


o n 


D, E 


/ 


A,F 


? 


3, F 





C, F 




5,F 


1 








DEL 


F,F 


<>(-) 


7 > E ., 



1-2 



APPENDIX I (cont'd) 

FIELD IDENTIFIER (TERMINATION) CODES: The following chart shows the paper tape USASCII 
control codes which cause tape read instructions to be terminated, and some of which set a specified 
flag pattern. Each code is represented by two hexadecimal digits. Codes in column 1 of the table set the 
"K" flags. These codes do not enter into memory. 



USASCII COLUMN FIELD IDENTIFIER CODES* 



CODE 



PAPER TAPE 
VALUE 



FLAG PATTERN 
SET BY CODE* 



Y FLAG NUMBER 
3 2 14 



NUL 


0,0 














SOH 


8,1 











1 


STX 


8,2 








1 





ETX 


0,3 








1 


1 


EOT 


8,4 





1 








ENQ 


0,5 





1 





1 


ACK 


0,6 





1 


1 





BEL 


8,7 





1 


1 


1 


BS 


8,8 













HT 


0,9 










1 


IF 


0,A 







1 





VT 


8,B 







1 


1 


FF 


o,c 




1 








CR 


8,D 




1 





1 


SO 


8,E 




1 


1 





SI 


0,F 




1 


1 


1 



USASCII COLUMN 1 FIELD IDENTIFIER CODES 



CODE 



DLE 

DC1 

DC2 

DC3 

DC4 

NAK 

SYN 

ETB 

CAN 

EM 

SUB 

ESC 

FS 

GS 

RS 

US 



PAPER TAPE 

VALUE 

a,b 



9,0 

1,1 
1,2 
9,3 
1,4 
9,5 
9,6 
1,7 
1,8 
9,9 
9,A 
1,B 
9,C 
1,D 
1,E 
9,F 



FLAG PATTERN 
SET BY CODE* 



OCX FLAG NUMBER 
3 2 14 
























1 








1 











1 


1 





1 











1 





1 





1 


1 








1 


1 


1 





















1 







1 










1 


1 




1 










1 





1 




1 


1 







1 


1 


1 



*0 = flag is reset; 1 = flag is set 
** Firmware sets are available which prevent the setting of the Y flags when these codes are read. 



The NUL code is the same as a sprocket feed code in that no channels are punched in a frame, and 
thus, it functions differently than the other field identifier codes. During a read tape instruction,' it is 
ignored (treated like a delete code - DEL) until the first significant character of data is read. If 
encountered after the first significant character, it will then be treated as a field identifier code and will 
terminate the read instruction. It should not be used for a field identifier code if a variable field of data 
would ever contain no significant data but only a field identifier code. This would cause the NUL code 
to be ignored, since a significant character was not read, and it would not serve its intended function to 
terminate the instruction. This would result in the paper tape getting out of step with the program. 

The END OF ALPHA (code 0,0) is the same as the NUL code. 

The DEL (Delete) code is completely ignored by all paper tape read instructions, and does not count as 
a character read. It consists of a punch in all 8 channels in a frame of tape. 
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APPENDIX I (cont'd) 









ACCUMULATOR 




TAPE CODES 




FLAGS* 








M C S - 


A,0 


C,0 


5,0 





2,1 


4,1 


D,l 


1 


2,2 


4,2 


D,2 


10 


A,3 


C,3 


5,3 


11 


2,4 


4,4 


D,4 


1 


A,5 


C,5 


5,5 


10 1 


A,6 


C,6 


5,6 


110 


1 

2,7 


4,7 


D,7 


111 


2,8 


4,8 


D,8 


10 


A,9 


C,9 


5,9 


10 1 


A,A 


3,A C,A 


5,A 


10 10 


2,B 


B,B 4,B 


D,B 


10 11 


A,C 


3,C C,C 


5,C 


110 


2,D 


B,D 4,D 


D,D 


1 10 1 


2,E 


B,E 4,E 


D,E 7,E 


1110 


A,F 


3,F C,F 


5,F 


1111 



TABLE OF OUTPUT CODE ASSIGNMENTS 

When a code set other than USASCII is desired in the output tape, or when certain variations may be 
desired in the USASCII set, a Table of Output Code Assignments may be used. This permits output into 
any 5, 6, 7, or 8 channel code without modification to the Perforator. Output in USASCII code does 
not require a table. 

The table is loaded into a Normal memory area and occupies up to 16 words. The loading may 
accompany regular loading of user programs. This table is a separate table from the Table of Input Code 
Assignments described above. Each Series L/TC internal character selects a particular character position 
in the output table. The 8-bit code that is put in each character position of the table is the code that 
will be punched into the output tape. 

Normally, the Punch Code (XC) instruction will be used to punch field identifier (functional) codes. 
However, since any of the Series L/TC internal characters, through the table, can cause any 8-bit code 
to be punched, field identifier codes may be punched in this manner also. 
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APPENDIX I (cont'd) 

The programmer may construct an output table to achieve any desired output code. However, tables are 
available that contain "standard" values for the following code sets: 

BCL/IBM 8 channel 

Friden 8 channel 

USASCII 8 channel 

Teletype 5 channel (Baudot) 

The bit configuration of most Friden tape codes is the same as BCL. However, many of the functional 
code names given to the various codes are different, and for that reason a table is provided for ease in 
interpretation. 

FIRMWARE SUBSETS FOR THE TABLE OF CODE ASSIGNMENTS 

The firmware which includes "table look-up" for conversion of the internal code to the output code is 
different than firmware which does not use "table look-up" (output in USASCII). Thus, a USASCII 
table is available for use in systems that require "table look-up" firmware due to varying output code 
requirements. 



NOTE: Output in 5-channel tape code requires firmware that is different from either 8-channel "table 
look-up" firmware or for output in USASCII without "table look-up." 
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APPENDIX J 



GP 300 TIMINGS 



This section contains the timings for GP 300 instructions as recorded by tests on Firmware Set 
2-1002-001-02. The timings are averages depending upon two factors: 

1 . The Firmware Set being used. 

2. The context in which the particular macro instruction appears, in particular fetch time and 
other disk position considerations. 

TIMINGS 

The following instruction timings were measured on firmware set 2-1002-001-02, with the instruction 
placed in syllable zero. When an instruction is placed in syllable three (3) or the execution of the 
instruction causes a word boundary to be crossed, an additional 10 to 20 milliseconds will be required 
for a new instruction word access. 

When the keyboard extension buffers are full and the hardware buffer (A3) contains at least three (3) 
characters an additional 10 ms must be added to every macro instruction. 

This condition could occur with 13 entries in the buffers. The following is a typical example of this 
condition. 



EXT. BUF 1 



EXT. BUF 2 



EXT. BUF 3 



EXT. BUF 4 







PREVIOUSLY PROCESSED 



HARDWARE BUFFER 




The 9 and one OCK were processed on the last keyboard instruction. Extension buffer 1 now contains 1 
entry to be processed. Extension buffers 2, 3, and 4 each contain 3 entries. 

When the hardware buffer receives 3 or more entries an attempt will be made to unload the hardware 
buffer. Since the extension buffers are full the unloading cannot take place. Thus, an additional 10 ms 
cycle will occur with each new instruction fetched, until at least one buffer is emptied and the hardware 
buffer is unloaded. 



MACRO INSTRUCTION 

ADA 

ADIR 

ADK 

ADM 

BRU 

CHG 



EXECUTION TIME IN MS 

50 
20 
30 
70 
20 
20 
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APPENDIX J (cont'd) 



MACRO INSTRUCTION 

CLA 
CLM 
CPA 
DIR 
DIV 
EX 
EXE 
EXL 
EXZ 
IIR 
INK 
LIR 
LKBR 
LLCR 
LLLR 
LOD 
LPKR 
LPNR 
LRCR 
LRLR 
MOD 
MUL 
MULR 
NOP 
PKA 
PKB 
POS 
REM 
RR 
RST 
SET 
SK 
SKE 
SKL 
SKZ 
SLRO 
SLROS 
SRJ 
SRR 



SUA 
SUK 
SUM 
TAIR 
TRA 
TRM 



Stack address 
Stack address 
Stack address 
Stack address 



EXECUTION TIME IN MS 

20 

40 

.60 

20 

* SEE NOTE 2 
20 
20 
20 
20 
20 
20 
20 
20 
30 
30 
30 
30 
30 
30 
30 

30 
* 



10 
20 
20 
10 
30 
20 
20 
20 
20 
20 
20 
20 



40 

= 50 

1 = 60 

2 = 70 

3 = 80 

50 
30 
70 
50 
30 
30 



SEE NOTE 3 
SEE NOTE 3 



SEE NOTE 4 



SEE NOTE 1 
SEE NOTE 1 
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APPENDIX J (cont'd) 

The following instructions are variable, since mechanical synchronization is required. These may vary 
from machine to machine. The minimum and maximum execution times shown were measured on 
machine serial #Q1001P. 



MACRO INSTRUCTION 

ALARM 

AL 

AR 

ALR 
ALTO 
ARTO 

CC 

OC 



PA 

PC 

PC+ 

PC- 

PN 



FORMS COMMANDS 



EXECUTION TIME IN MS 









20-50 


1 LINE 






60-80 


10 LINES 






480-520 


1 LINE 






60-80 


10 LINES 






480-520 


1 LINE 






60-80 


10 LINES 






550-590 


10 LINES 






550-590 
210-280 
210-280 


PRINT COMMANDS *SEE NOTE 4 


50 ms 




Per character 










30-70 




a) If no print occurs 




10 




b) If print occurs 




30-70 




a) First digit or punctuation 






printed is 90-120 ms; 


all 






succeeding places are 


50 






ms each 









b) 10 ms per digit or 
punctuation suppressed. 

An additional 250 ms will be required for the first printing instruction encountered after exiting the 
READY MODE unless the carriage is closed prior to executing one of the following instructions. 



PA 

PC 

PC+ 

PC- 

PCP 

KEYBOARD COMMANDS 

NK 



PN 
PNS+ 
PNS- 

TK 
TKM 



I 



40 


ms per digit 


80 


ms per OCK 


110 


ms per PSK 




*SEE NOTE 5 




*SEE NOTE 6 
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APPENDIX J (cont'd) 



TK 



BASE 

CHARACTER 

OCK 
OCK 
PSK 
PSK 



20-50 ms (due to mechanical Timing) 

50 ms 

100 ms - from hardware buffer 
1 1 ms - from extension buffer 
130 ms - from hardware buffer 
140 ms - from extension buffer 



*SEE NOTE 5 
*SEE NOTE 6 



TKM 



BASE 

CHARACTER 

OCK 
OCK 

PSK 
PSK 



20-50 ms 

50 ms 

100 ms - from hardware buffer 
1 10 ms — from extension buffer 

130 ms - from hardware buffer 
140 ms — from extension buffer 



*SEE NOTE 5 
*SEE NOTE 6 

30 ms 



EAM 



CHARACTER 

OCK 
OCK 

PSK 

PSK 



required to load each word to 
memory. This will occur every 
8 characters or upon receiving 
a termination code. 



40 ms 



100 ms — from hardware buffer 
1 10 ms — from extension buffer 
130 ms - from hardware buffer 
140 ms - from extension buffer 



30 ms required to load each word to 
memory. This will occur every 
8 characters or upon receiving 
a termination code. 

*SEE NOTE 5 
*SEE NOTE 6 
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APPENDIX J (cont'd) 



NOTE1 



NOTE 2 



Divide 

1. a. 
b. 

c. 



d. 
e. 
f. 

NOTE 3 

Multiply 



Shift Timing 










SLRO 










SLROS 












Base 




= 


30 ms 




0-3 


shifts 


= 


10 ms 




4-6 


shifts 


= 


20 ms 




7-9 


shifts 


= 


30 ms 




10-12 


shifts 


= 


40 ms 




13-15 


shifts 


= 


50 ms 



Compute number of shifts left 
and number of shifts right. 



Set down dividend (15 digits) followed by 15 zeros. 

Subtract divisor from dividend and repeat until dividend is smaller than divisor. 

Using the number of successful subtractions: 

For no. = to 3 set down 10 ms 

For no. = 4 to 8 set down 20 ms 

For no. =9, 1 0, 1 1 set down 30 ms 

Shift divisor one place to the right and repeat steps a, b, c, d for 15 times. 

Add base timing of 70 ms to total obtained above. 

Multiply scale factor by 10 ms and add to total obtained in e. 



1. Set down scale factor. 

2. When scale factor is not equal to zero: 

a. Examine the accumulator contents for timing purposes. 

b. For each accumulator digit starting least significant digit. 
For digit = to 6 set down 10 ms 
For digit = 6 to 9 set down 20 ms 

c. Subtract 1 from scale factor and repeat steps 2 a, b, c until scale factor becomes zero. 



■ 
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APPENDIX J (cont'd) 

3. When scale factor = zero 

a. For digit = to 3 set down 10 ms 
For digit = 4 to 8 set down 20 ms 
For digit = 9 set down 30 ms 

b. Repeat step 3a for each digit of accumulator until most significant digit of accumulator 
contents is reached. 

c. Add base timing of 70 ms to total obtained above. 

NOTE 4 

Positioning 

Carrier positioning time must be added to the following instructions. 
TK PA 

TKM PC+ 

PC- 
PN 
Positioning Timings: 

0-6 positions - 300 ms 

6-1 50 positions - 300 ms + 5 ms for each position beyond 6 

NOTE 5 

When the extension buffers each contain entries, the buffer full flag will be set. When the first 
extension buffer word is completely processed, an additional 10 ms is required to reset the buffer 
full flag. 

NOTE 6 

10 ms must be added to the last entry when processed from each of the extension buffers or the 
hardware buffer. 
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APPENDIX K 

MODIFICATIONS NECESSARY TO THIS MANUAL FOR PROGRAMING 
THE 40 TRACK STYLE SERIES L 

Previously presented information in this manual applies only to 32 Track Styles of the Series L except 
for Assembler VI which utilizes the 40 track styles of the Series L. This appendix details all the 
additional information needed to utilize this assembler manual when programing the Extended Memory 
Styles. 

An object program which was assembled for a 32 track system will operate on a 40 track system using 
40 track firmware, except for the REM instruction. An object program which was assembled for a 40 
track system will operate only on a 40 track system. 

GP300 OPERATION CODE MODIFICATIONS 

Forty track systems allow the use of any GP 300 instruction explained in this manual except for the 
Data Communications Message Handling instructions, see pages 2-62 to 2-87. All user memory may 
contain program data or any other desired data. However, certain instructions do not permit referencing 
memory locations above word 511. These instructions are listed in Table K-l below: 




Table K-1 

Instructions which only can reference words to 511 of user memory 

It is essential that the instructions contained in Table K-l be borne in mind when moving or 
accumulating data in memory. Generally, the machine language codes are the same for either 32 track or 
40 track systems. Examine Appendix B, Table 1 for the 32 track system machine language codes. Table 
K-2 contains the machine language codes for 40 track systems. 





MACHINE LANGUAGE CODE 




INSTRUCTION 


FOR WORDS j 


OP CODE 


PARAMETER 


REFERENCE 


ADM 


0-255 
256-511 
512-767 


UPPER 


LOWER 


UPPER 


LOWER 




8 
8 
8 




1 

2 


O-F 
O-F 
O-F 


O-F 
O-F 
O-F 


BRU 


0-255 
256-511 
512-767 


7 
7 
7 



1 

2 


O-F 
O-F 
O-F 


O-F 
O-F 
O-F 


1 
1 
1 
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APPENDIX K (cont'd) 





MACHINE LANGUAGE CODE 




INSTRUCTION 


FOR WORDS 


OP CODE 


PARAMETER 


REFERENCE 


LCFR 


0-255 


UPPER 


LOWER 


UPPER 


LOWER 




D 


C 


O-F 


O-F 




256-511 


D 


D 


O-F 


O-F 






512-767 


D 


E 


O-F 


O-F 




LKBR 


0-255 


F 





O-F 


O-F 






256-511 


F 


1 


O-F 


O-F 






512-767 


F 


2 


O-F 


O-F 




LPKR 


0-255 


F 


C 


O-F 


O-F 






256-511 


F 


D 


O-F 


O-F 






512-767 


F 


E 


O-F 


O-F 




LPNR 


0-255 


F 


8 


O-F 


O-F 






256-511 


F 


9 


O-F 


O-F 






512-767 


F 


A 


O-F 


O-F 




PA 


0-255 


lorC 


8 


O-F 


O-F 


1 




256-511 


lorC 


9 


O-F 


O-F 


1 




512-767 




A 


O-F 


O-F 


1 


REM 


0-767 


3 


B 


4 


1 




SRJ 


0-255 


2 





O-F 


O-F 


1 




256-511 


2 


1 


O-F 


O-F 


1 




512-767 


2 


2 


O-F 


O-F 


1 


SUM 


0-255 


9 





O-F 


O-F 






256-511 


9 


1 


O-F 


O-F 






512-767 


9 


2 


O-F 


O-F 




TRA 


0-255 


3 


8 


O-F 


O-F 






256-511 


3 


9 


O-F 


O-F 






512-767 


3 


A 


O-F 


O-F 




TRM 


0-255 


3 





O-F 


O-F 






256-511 


3 


1 


O-F 


O-F 






512-767 


3 


2 


O-F 


O-F 




XPA 


0-255 


1 


C 


O-F 


O-F 






256-511 


1 


D 


O-F 


O-F 






512-767 


1 


E 


O-F 


O-F 






OR 














0-255 


C 


A 


O-F 


O-F 






256-511 


C 


B 


O-F 


O-F 


! 






Tal 


jle K-2 
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APPENDIX K (cont'd) 

REFERENCE: 

1 . OP code lower digit requires modification according to word syllable. 
Modify thusly: 

Syllable add to previous value 

Syllable 1 add 4 to previous value 

Syllable 2 add 8 to previous value 

Syllable 3 add 1 2 to previous value 

Example: 

What is the machine language code for the instruction "Branch to word 625 syllable 2"? 
Examine table K-2. 

The OP code upper and lower for a branch to word numbers between 511 and 676 are 72. Reference 1 
indicates add 8 to OP code lower (2+8= A) resulting in 7A. 

The hexadecimal value for the difference between word 625 and word 511 (625-51 1=1 14) is 72. 

The machine language code becomes 7A72. 

ASSEMBLING PROGRAMS FOR 40 TRACK SYSTEMS 

The information below is the only material which is needed in addition to Section 5 when attempting to 
assemble a symbolic program whose object program will function in an environment which allows 
extended memory macro programs. 

Assemblerl pages 5-1 to 5-16 

L/TC (32 track) Environment Paper Tape I/O version 

When EXTMEM prints on the journal, depress OCK 1 to indicate this is an assembly for a 40 track 
Style L. See page 5-1. 

Assembler » pages 5-17 to 5-21 

L/TC (32 track) Environment 80 Column Card I/O version 

The control card $ EXTMEM indicates that the object program will utilize firmware which allows a 
macro program of 767 words. 
See page 5-17. 

Assembler "« pages 5-22 to 5-34 

B 3500 Environment 

The option EXTMEM will indicate that the size of user memory is 767 words. 
See page 5-22. 
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APPENDIX K (cont'd) 



pages 5-35 to 5-38 



Assembler IV 

B 5500 Environment 

The option EXTMEM will indicate that the size of user memory is 767 words 
See page 5-35. 

Assembler V pages 5-39 to 5-49 

B 300 Environment 

The control card $ EXTMEM signals the assembler that the object program will operate in a system 
which allows 767 words of user memory. 



Assembler VI 

L (40 Track) Environment 



pages 5-50 to 5-65 



This is the Paper Tape I/O, Series L Keyboard Assembler for a 40 Track Style L. Reference the pages 
indicated above. 



PROGRAMING CONSIDERATIONS 

Due to the fact that some instructions cannot reference user memory locations above word 511, it is 
necessary that all constant data and working data be assembled in memory locations below word 511. 
The remaining memory is then used for program instructions. 

The following example illustrates a generally used programing principle to obtain the results described 
above. 

Example: 




The three rectangles above illustrate a technique to have the working and storage area of the program 
assembled below memory word 511. 
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APPENDIX K (cont'd) 

Rectangle 1 represents word 0. The first three syllables (0, 1, 2) contain programing. Syllable 4 contains 
a branch around rectangle 2 to rectangle 3. 

Rectangle 2 contains the working-storage area. 

Rectangle 3 contains further programing as required for data manipulation. 

The following sample program illustrates the technique described above. 

LABEL OP CODE A B C 

LLLR 35 

LRLR 15 

LPKR PKEYS 

BRU BEGIN 



IEG 20C 



TOTALS REG 200 

ZERO NUM 

STORE REG 150 

BEGIN NK 5 1 

With the expanded memory size it may become necessary to clear a memory area larger than 255 words. 
This cannot be accomplished, easily, in a single loop since Index Registers have a maximum value of 
255. 

The following technique is recommended: 

op CODE A_ +/- INCREMENT B C 

LIR 1 

MOD 1 

CLM TOTAL 

MOD 1 

CLM TOTAL .+ 200 

IIR 1 199 

SK T I 1 

BRU _ 6 

The above programing clears 400 words of memory beginning with the word number referenced bv 
TOTAL. 

Example: 

This example illustrates a method to reference an array of memory larger than 255 words. Controlling 
such an array of memory must be accomplished by examining the indexing value and changing the base 
address for values over 255. 

Problem: Accumulate sales by 500 product codes (in words 1 to 500). 
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APPENDIX K (cont'd) 



The programing segment below utilizes the fact that Index Registers have a capacity of 255. When a 
value transferred to an Index Register exceeds 255, only the difference between that value and 256 
remains in the Index Register. See page 2-37. 



LABEL 



OP CODE 





SRJ 


CLEAR 






LPNR 


PMASKS 






BRU 


BEGIN 






ORG 


1 




TOTAL 1 


REG 


500 




BEGIN 


AL 


1 






POS 


10 






NK 


3 







SKL 


2 


5 




ALARM 








BRU 




-3 




TRM 


CODE 






PN 


2 







POS 


16 






NKR 


8 







PNS- 


7 


1 




TRM 


AMOUNT 






TRA 


CODE 






TAIR 


1 






SUA 


LIMIT 






EX 


A 


— 




TRA 


AMOUNT 






MOD 


1 






ADM 


TOTAL 1 






SK 


A 


— 




TRA 


AMOUNT 






MOD 


1 






ADM 


TOTAL 1 






SK 


A 


— 




MOD 


1 






ADM 


TOTAL 2 






BRU 


BEGIN 




TOTAL 2 


DEF 


257 





REMARKS 



Enter Product Code 
Valid Code 0-499 



Store Valid Code 
Print Code 

Enter Amount 
Print Amount 
Store Amount 



Compare Code to 256 



Under 256 



Use Base of 1 

Equal to or above 256 

Use Base of 257 
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APPENDIX L 

MODIFICATIONS NECESSARY TO THIS MANUAL FOR PROGRAMING THE TC 700 

Appendix L defines the additional information required to program the TC 700 utilizing this manual. 
This information includes two classes of flags to be interrogated with the basic SKIP and EXECUTE 
macro instructions and a condensed numeric printing ability implemented by the basic PRINT 
NUMERIC instructions. 

FLAG INSTRUCTIONS 

The lock flags and passbook signal flags may be interrogated using the SKIP and EXECUTE instructions 
(see page 2-48). They cannot be referenced with the SET, RESET, LOAD or CHANGE macro 
instructions. 

Lock Flags (V flag group) 

Three flags are provided which test the status of the Teller 1 lock, Teller 2 lock and Supervisor lock. 
These are: 

Flag VI for the Teller 1 flag 

Flag V2 for the Teller 2 flag 

Flag V3 for the Supervisor Override Flag 

Flag V4 is not used 

When the Teller 1 key is inserted in its lock and turned, the Teller 1 flag will be set. When the key is 
removed from its lock, the Teller 1 flag will be reset. The same applies to the Teller 2 key and the 
Supervisor key. 

INSTRUCTION OPCODE ABC 



Skip if any flags SK V 123 1-4 

Skip if every flag SKE V 123 1-4 

Execute if any flags EX V 123 1-4 

Execute if every flag EXE V 123 1-4 

Passbook Signal Flags (W flag group) 

Three flags test the sensors in the passbook alignment area. These are: 

Flag W4 for 1st Print Line 

Flag Wl for Passbook Fold 

Flag W2 for Last Line 

Flag W3 not used 

When the Passbook is inserted to the fixed rear limit, the 1st Print Line Flag will be set. It will be reset 
at all other times. When the Passbook is so situated in the alignment area that the current print line will 
fall within the passbook fold area, the Passbook Fold Flag will be set. It will be reset when this 
condition does not exist. 
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APPENDIX L (cont'd) 

When the Passbook is so aligned that the current print line is below the last printing line of the 
Passbook, the last Print Line Flag will be set. It will be reset when the passbook is aligned to any of the 
actual printing lines of the book. 

A separate Passbook Present Flag does not exist. This condition can be determined by testing for the 
NOT SET condition of the Last Line Flag. This result occurs because if a passbook is present in the 
alignment mechanism and is aligned to any of the possible posting lines of the passbook, the Last Line 
Flag will be reset. The flag will be set if the passbook is aligned to the line below the last print line or if 
there is no passbook in the mechanism at all. 

INSTRUCTION 



Skip if any flags 
Skip if every flag 
Execute if any flag 
Execute if every flag 



OP CODE 


A. 


B 


c 


SK 


W 


124 


1-4 


SKE 


w 


124 


1-4 


EX 


w 


124 


1-4 


EXE 


w 


124 


1-4 



ag 

Machine language code for V and W flag groups. 

Reference the appropriate SKIP or EXECUTE instruction in Appendix B. 
Use the weights: 
Parameter upper position: 

V flags use E 

W flags use F 

Parameter lower position: 

FLAG WEIGHT 

Wl or VI 2 

W2 or V2 4 

W3 or V3 8 

W4 or V4 1 

PRINT IN PLACE CAPABILITY 

The ability to print in place is actuated by the insertion of a dash (-) in digit position 15 of the mask 
word. This will print the comma (,) and period (.) without letting the printer actually escape the 1/10 
inch normally permitted. 
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ALPHABETICAL INDEX 



Execute Instructions - 2-48 



Accumulator - 2-3 

Add Constant to Accumulator - 2-24 

Add to Accumulator — 2-24 

Add to Index Register - 2-36 

Add to Memory - 2-24 

Advance Left Platen - 2-21 

Advance Left and Right Platen - 2-21 

Advance Left to - 2-21 

Advance Right Platen - 2-21 

Advance Right to - 2-21 

Alarm Instruction - 2-53 

Alphanumeric Data - 1-4 

Alphanumeric Printing from Memory 

Alpha Word- 2-2; 2-11 

A Parameter — Label — 1-3 

A Parameter - +/- Increment - 1-3 

Arithmetic and Data Movement Instructions - 2-24 

Assembler - 5-1 

Assembler I - Paper Tape Version - 5-1 

Assembler II - 80-Column Card Version - 5-17 

Assembler III - B 3500 Version - 5-22 

Assembler IV - B 5500 Version - 5-35 

Assembler V - B 300 Version - 5-39 

Assembler VI - 40 Track L Version - 5-40 



B 



2-16 



Field Identifier Code - 2-74 

Field Length - 1-3 

Flags - 2-3; 2-33 

Flag Instruction - 2-33 

Forms Control Instructions - 2-20 

Forty Track Style Series L - K-l 

G 

H 



Increment Index Register - 2-37 
Increment Receive Character Pointer - 2-67 
Insert Constant in Accumulator - 2-26 

J 

K 

Keyboard Error Indicator - 2-5 

L 



B Parameter - 1-4 

Branch - Decision Instructions 

Branch Unconditional - 2-44 
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Card Instructions (80 Column) - 2-96 
Change Flags Instructions - 2-33 
Check Digit Instructions - 2-54 
Clear Accumulator and Insert Constant - 2-25 
Clear Memory Word - 2-25 
Close Carriage Instruction - 2-20 
Coding Form Heading - 1-1 
Coding Form Page Number - 1-1 
Compare Alphanumeric Instruction - 2-47 
Computing Shift Factor - 2-27 
Constant Data - 14 
Control Cards - Assembler II - 5-17 
Control Cards - Assembler III - 5-23 
Control Cards - Assembler IV - 5-35 
C Parameter - 1-4 

Cross Reference Table Between Program Definition Chart 
and Assembler HI Output Sequence Number - 4-70 
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Label - 1-2 

Line Advance Instructions - 2-21 

Load Expected Transmission Number 

Load Flags Instruction - 2-34 

Load Index Register - 2-37 

Load Keyboard Base Register - 2-9; 2-68 

Load Left Count Register - 2-21 

Load Left Limit Register - 2-21 

Load Memory from Card - 2-96 

Load Polled Flags Register - 2-86 

Load Position Register Instruction - 2-15 

Load Print Numeric Base Register - 2-12; 2-57 

Load Program Key Base Register - 2-8 

Load Punch Count Register - 2-94 

Load Receive Address - 2-82 

Load Receive Buffer Register - 2-67 

Load Right Count Register - 2-21 

Load Right Limit Register - 2-21 

Load Send Address - 2-80 

Load Send Transmission Number - 2-83 

Load Shift Register - 2-27 

L/TC Character Set - D-l 
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Data Communications Instructions - 2-62 
Decrement Index Register - 2-36 
D Flag Group - 2-79 
Division Instruction - 2-29 



Enter Alpha into Memory Instruction - 2-1 1 

Establish Record Areas - 2-66 

Execute if Accumulator Zero - 2-48 

Execute if Any Flag - 2-50 

Execute if Digit Less than Constant - 2-49 

Execute if Every Flag - 2-51 



Mask Control Code - 2-13 
Mask Flags - 2-14 
Mask Word - 2-13 
Memory Load - 80-Column Card • 
Memory Organization - 2-1 
Memory Word Organization - 2-1 
Miscellaneous Instructions — 2-53 
Modify by Index Register - 2-37 
Multiplication Instruction - 2-28 
Multiply with Rounding - 2-29 

N 

NOP Instruction - 2-53 
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ALPHABETICAL INDEX (continued) 



Numeric Keyboard Instructions - 2-4 
Numeric Printing Instruction - 2-16 
Numeric Word - 2-1 
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Object Program Loading - 6-1 
Open Carriage Instruction - 2-20 
Operation Assembler III - 5-25 
Operation Code - 1-2 
Operation Control Keys - 2-7 
Option Control Cards - Assembler III - 5-23 
Option Control Cards - Assembler IV - 5-36 
Option Control Cards - Assembler V - 5-39 



Paper Tape Instructions - 2-87 

Phase I Assembler 1-5-1 

Phase II Assembler I - 5-13 

Platen Control Register Instructions - 2-21 

Print Alpha from Memory (D.C.) - 2-7 1 

Print Alpha from Memory Instruction - 2-16; 2-92 

Print Format (Mask) Word - 2-13 

Print Format Word - 2-2 

Print Instructions - 2-12 

Program Execution - 2-2 

Program Identification - 1-1 

Program Keys - 2-7 

Program Word - 2-2 

Program Writing - 3-1 

Programing Example - 4-1 

Punch Feed Codes - 2-95 

Punch Flags - 2-95 
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Read Alpha and Print - 2-88 

Reader Flags - 2-95 

Reading Punched Cards - 2-97 

Receive Buffer - 2-64 

Receive Ready State - 2-62 

Remarks — 1-4 

Reset Flags - 2-35 

Retrieve Expected Transmission Number - 2-83 

Retrieve Pointer Register - 2-84 

Retrieve Polled Flags Register - 2-85 

Retrieve Receive Address - 2-82 

Retrieve Send Address - 2-80 

Retrieve Send Transmission Number - 2-83 

Retrieve Transmission Header - 2-84 

Retrieve Transmission Number - 2-84 

Retrieve Two/Four Wire Register - 2-86 

Ribbon Shifts - 2-17; 2-18; 2-19 



Skip if Digit Less Than Constant - 2-49 

Skip if Every Flags - 2-53 

Skip Instructions - 2-48 

Stop Instruction - 2-53 

Subroutine Jump - 2-45 

Subroutine Return - 2-45 

Subtract Constant from Accumulator - 2-30 

Subtract from Accumulator - 2-30 

Subtract from Memory — 2-30 

Symbolic Programing Procedures - 3-1 



TC 700 - L-l 

Transfer Accumulator to Index Register - 2-37 

Transfer Character to Memory Instruction - 2-73 

Transfer Receive Buffer to Record Area - 2-68 

Transfer Remainder to Accumulator - 2-32 

Transfer Send Record Area to Memory Instruction - 2-72 

Transfer to Accumulator as Numeric - 2-69 

Transfer to Memory - 2-31 

Transfer to the Accumulator - 2-3 1 

Transmit Buffer - 2-64 

Transmit Ready State - 2-63 

Type Instruction - 2-10 

Type into Memory Instruction - 2-10 

U 

y 

Variable Length Field - 2-74 

W 

X 

Y 

Z 



Sequence Number - 1-1 

Set Flags - 2-35 

Set Receive Character Pointer - 2-67 

Set Send Character Pointer - 2-68 

Shift Off Instruction - 2-32 

Shift Off with Sign - 2-33 

Single Character Print Instruction - 2-18 

Skip if Accumulator Zero - 2-48 

Skip if Any Flag -2-51 
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